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Low Temperature, High Speed Rendering—The Kingan 


Process 


Less “down time” for changing can sizes 


with new adjustable head on RP-6 Filler 


You can change container sizes 
quickly and easily with the new 
adjustable head on this Plaudler 
RP-6 Filler. 

No special tools are needed 
turn of the hand wheet 
under the machine base does the 
trick in a minimum of time. 

Under old hand methods, this 
took about four hours. Now you 
can change containers ranging 
in height from 2 to 7 inehes in 
just minutes. you want 
lo change both diameter and 
height, the maximum is 45 

At the machine's normal op- 
erating speed of 200 containers 
per your savings in 
change-over time amount to at 
least 39,000 more cans ready for 


shipment each working day. 

The RP-6 ts a six-pocket filler 
designed for moderate sized 
packing operations. With it, you 
ean fill containers to within | LO 
of an ounce aceuracy. Perfect 
syachronization and “no-ean, 
no-fll” feature prevent costly 
spillage. Cleaning is easy and 
thorough, because you ean 
quickly remove pistons and 
valves without the use of tools. 
All product contact parts are 
stainless steel or copper free 
nickel alloy. 

If you want steady produc- 
tion of 200 cans per minute 
With minimum time lost for 
you. Mail the coupon for Bulle- 
tin 876, “Rotary Piston Fillers.” 


CONVENIENT HAND WHEEL eliminates need 
for tools when changing position of head for 
different sized containers. 
quickly perform entire operation. 


Piston Fillers.” right away. 
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Company 


THE PFAUDLER CO., Dept. FT-11, Rochester 3, N.Y. 


Please send me a copy of Bulletin 876, “Rotary 
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THE PFAUDLER CO., TER 3, NEW YORK ler, 
ond Fabricators of Steam Peelers Evaporators 


Kitol + heat=vitamin A 


here's a lot of vitamin A in whale liver oil 
It also has another substance in which we 
have considerable interest 
A few years ago, while experimentally dis- 
tilling the o1! which occurs in the liver of the 
behemoth of the deep, we found that the books 
weren't balancing. More vitamin A was coming 
out of the still than we were putting in 
To vindicate the precision of his assay meth 
ods, the chemist running the experiment tso 
lated from the crude whale liver ot] a dihydri 
alcohol of the approximate formula C,,H,O 
We call it kstol, after the Greek word for 
whale, and here's the interesting thing about 
it. Kitol is a provitamin A tn the strict sense, 
which means that it has little or no biological 
activity, but when you heat it above 200 (¢ 
each molecule of kitol splits off one molecule 


of genuine vitamin A 


C222 


leaders in research and production of vitamin A 
Also. .. vitamin E... distilled monoglycerides 
more than 3500 East.nan Organic 


Chemicals for science and industry 


We don't suppose you Il rush to the phone to 
order a few drums of kitol (we don’t sell it 
anyway), but you may be interested that this 
sort of research has given us a store of know] 
edge that’s available to help you with problems 
concerning the utilization and formulation of 
vitamin A in your products 


For yout produ tron needs, we make Myvax 


Vitamin A by a synthests all our own — the pal- 
mitate in any potency from 1,600,000 U.S.P 
Units per gram down, or the acetate if you 
prefer it. Both forms are avatlable as Myvapack 
Vitamin A in cans premeasured to your own 
batch specifications For a quotation, write, 
wire, or phone Dyastillation Products Indus- 
tries, Rochester 3, N. ¥ Sales offices: New 
York and ( hi avo @® W M Gilli Ss and Com 
pany, Los Angeles and San Francisco ¢ Charles 


Albert Smith Limited, Montreal and Toronto 


Myvax ind “Myvapack” are trade-marks 
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ANOTHER TRUCKLOAD OF 
MAGNA SPICE CONCENTROLS 


TO LOWER 


i 


ml 


ANOTHER TRUCKLCAD OF 
MAGNA SPICE CONCENTROLS 


TO LOWER FOOD SEASONING COSTS’ 


ON REQUEST 


| 


tr ete 


FoR 


will do better with MAGNA SPICE CONCENTROLS. You, too, can count 
on absolutely uniform control of your flavors. You'll cut seasoning 
costs from 200 to 40%, And 
change in your present seasoning. 
The MAGNA man is the man to see. Write us. 


Mags Ma he & Shomard, Ml. 


Every food processor who uses crude spices or dry soluble seasoning 


you can make the change with no 


C Gime JAZ OME OF THE WORLD'S GREATEST SUPPLIERS OF ESSENTIAL OILS 
16 Desbrosses Street, New York 13, - 221 North La Salle Street, Chicago 1, Illinois 


ANOTHER TRUCKLOAD 

7 / a THE MM&R BRAND OF BLENDED SPICE SEASONINGS 
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The following address was delivered by Dr. Bernard 
E. Proctor, President, during 1952-53, of the Institute 
of Food Technologists, at the opening session of the 
Annual Meeting in Boston, on June 22, 1953. The 
content and spirit of Dr. Proctor’s remarks remain 
timely, and the address eminently deserves a place in 
our permanent records, 


Food Frontiers 


is a pleasant occasion which permits me 
to serve as chairman and a i speaker 1H COMMpaAnY with 
the other participants in our program this morning. | 
trust that we may appreciate thre special significance of 
the presence of our guest from the British Isles, D1 
© A. Reay, both because he is the representative of a 
vreathy ‘ steemed, mation and because he is a 
member of a scientific group for which we im the food 
lave deep admiration 

lo be accompanied on the program by the two chiefs 
and colleagues, Karl Taylor Compton and Samuel Cate 
Preseott, under whom | have served in various capaci 


ties and for whom | have the deepest respect, makes 


this a particularly happy session. Many members oi 
our organization have been aware that our Lostitute of 
Lechnologists has been indebted lor its very origin 
to these same two men, who furnished the “reaction 
chamber” and the “catalyst” for the first Food Tech 
which were held in 1937 and 1939 


Institute of Technology confer 


nolowy Conferences 
at the Massachusetts 
ences whose end product was the Institute of Food 
Pechnologists, a live and vital organization 

During the fourteen vears that have elapsed since that 
tine, much has happened. We have, as a nation, plaved 
a major part mone global war and a considerable part 
lobal 


COMPS TOUS prot 


in what many of us consider the equivalent of a g 
Will In each of these emergencies, 
tonal service has been rendered to the United States 
and its alles by many of our members. At present 
much of the work relating to the rations of the armed 
services is the concern of our membership, in labora 
tories, packing plants, canneries, flour mills, bakeries, 

dairies, freezers and other food-manutacturing plants 
A live and vital organization. [uring this same pe 
ried, our Institute of Food Technologists has grown 
trom) its te an organization approaching hour 
thousamed members, with members im many countries 
and regional sections im at least two countries outsice 
the States. Our Executive Secretary, Col 
Charles S. Lawrenee, at the annual meeting of our 
Council vesterday, presented statistics that show our 
membership is mer asing rapidly and that our activities 

have made conspicuous progress during the past vear 
Today the Institute of Food Technologists is lien 
an active interest and 


NOVEMBI 


advancement of scientific knowled di 
and the developments pertinent to foods, then prod 
tion, and their optimum use Its stature has tnereased 


markedly over the years 

lt is wid 
not onl lo screntifr knowledar in the food fir ld hut 
make constant practical tpplication of site h knowledge 


recognuiced that our members contribute 


im the production of the many types of every-day foods 
that the world consumes, as well as food specialties of 
every description 

els our numbers have increased and the scope of ow 
activities has widened over the past decade, The Inst 

of Food Technologists has become a dominant 

ufluence in the field of foods. /tisa respect d champion 
for improvement in food quality and more effictent food 
processes and equipment. Our organisation ts sought 
for its opmions in matters relating to food policies 

There is no group wm this country in whose hands 
more responsibility is vested concerning the well-being 
public from the standpoint of its food 
intake—because our membership represents the mayor 
clement and, | am happy fo say, the better clement, not 
only in food production but also in the development of 
new foods, the tunprovement of older foods, thi 
welfare and protection of the public msofar as ut relates 
fo all aspects of food supply 


ot thre American 


Certaim other matters, about which most of our mem 
bership is informed, are deemed sufficiently important 
and timely to be mentioned briefly here. Man-power is 
always a matter of importance, both in war and in peace 
It has been obvious for several vears that the shortage 
of tramed technical men is becoming more eritical in 
the United States 
well as to other professional groups 


This relates to food technologists as 


Despite the great demands for well-trained people in 
our food industries, the number of young men entering 
this type of traminy at the higher levels is not suthicient 
to meet the needs at present, and this situation may 
become critical in the future. Lerhaps the best way to 
obviate this situation is for each of us to tell our young 
friends and relatives that there are futures in- foods 
worthy of their attention and that there are mcentives 
that may compensate their most serious efforts 

Chemicals in foods. 
interests at this time is the progress being made im 


Particularly pertinent to our 


respect to the matter of chemicals in foods. Our com 
mittee concerned with this important work, of which 
Dr. Charles N. Frey is chairman, has cooperated with 
the Food Protection Committee of the National ke 
search Council. number of important and informa 
tive statements by the latter group have been made in 
this respect recently, which will serve as guides to 
industry and government officials 

the protection of the ultimate food consumer is. the 
It is the object 


of our organization to determine how this may best be 


first interest of all food technologists 


accomplished and whether the proposea legislation may 
permit industry the necessary freedom of initiative 
and still provide adequate control by those authorities in 
whom such control is vested 


It has recently been proposed by a committee of the 


1 


FOOD TECHNOLOGY 


Robert Ix 


Nationa searcl Counce ! whicl 
Williams is chairman, that scientific data relating to the 


deternnunation of satet f new intentional additives n 
foods be idered by techni specialists special 
Csslol rather than during standard hearmes 
cot thre member of this committee are members 
of our Institute 

It is believed that the new ¢ ongress will soon be eo 


ring Various pr posed Inlls sugee sted t rave the 


cdininistrative jurisdiction over food components that 
are considered necessal uldlitive Sufficient imforma 
tion concerning the various pre posals is not vet at hand 
to make a proper evaluation but the verv fact that new 


legislation is being considered has stimulated study 


along these lines by industry, government, the supphers 
of such additives, educational mstitutions and the lay 


man. Out of all this will come a better mutual under 


standing. which should be beneticial to all concerned 
Cold sterilization. uch progress has been made in 
food technology in the past decade vears just 


passed have given us more insight inte the essential 
components of foods in relation to human health and 
how one may best preserve these Way rtant charac 
teristics. This information will continue to be trans 
lated into new food processes vielding foods with 1 
factors in the form of better nutrition, 


Mucel 


expect vreat progress m th 


creased plus 
flavor. color, and convemence, as well as sat 
is known, but one mat 
future 

Phe following statement 


Mr. Harlow 


Curtice, resident ot (Jeneral Motors. early this veat 
and 1 quote 
technology rst It is tl 
ke t j It thre 
] 1 i il ‘ tow t 


(ertan this thought of Mr. Curtice is equally applhiea 
lle food technolog 

(on M | across the Charles, we have 
been investigating for some time the Food Teel 
nology Laboratori the ce velopment of means. that 
will permit the by-pre ducts of atomic fission to have 
real place in the food imeadustry \ in all rese irc] 


special ditticulties are t be overcome, but on this par 
ticular frontier the results look more encouraging as Wwe 
progress 

Food research toda in common with other types of 
researcl is rarely a one-man aftan Lhe ettorts of out 


wrotp in this field have been made possible at M. 1. 1 


le pa 


cooperatiol ol mvestivators other 
notably Robert | Van de Giraatt ot the 


Dey itment and Dr. John G. Trump of the Department 


Ts, vhicl the Department of 


n the “cold stertliza 


thot of toods, tirst more recently by 
cathode ravs Without ich outstanding equipment 
avatlable on our canny ur elfort would have been 
little 

Because of the 1 ‘ ( ch equipment 
ind because we tained knowledge 
regarding the ettect ionizing radiations on color, 
t] nal riou | such as vita 
mis, acids, and en thie potentials of this 
type ol food sterilization have become more apparent 
Much of this research | heen published and wall not 


however, have 
come many increments concerning the basi knowledge 
f the chemistry of food flavors, the determination and 
evaluation of food colors, new instrumentation applica 
ble to heat penetratiol ind dosnnetry techimques which 
are capable of utilizatior the field of radiation \ 
by-product of cooperative endeavot in this research 

heen the development by medical workers at the 


Children’s Hospital of a method for the sterthzation ol 


human blood vessel otably sections of aorta, which 
have been successfully transplanted. Uhh uggests the 
intriguing possibility f human “tissue banks” fer 
emergency purpost It is tl ( ent again that un 
expected diy d t! t cal nevel prophe ied 
id may re ult rei es rel 

Despite our interest nd activity in research, the 
main product of our bined activities in the Samuel 
Cate Prescott Laborators mien because out researeh 
program has as one of its major objective the traming 


food technol 


A new era. result 1 iia a new era has 


beet ishered iit thi the ace reviews 
to December 1942.1 nw ible to utilize only one pel 
eent th ivatlable ene the univers With thre 
whievement of the { n-react atomue pile, man 
has obtained a. ke to the utilization of the residual 
inetv-nine percent liroshima and subsequent cle 


potential sources ol 


ibrication ble weapon has 
ted the pre quan 
tities of radioactive tsotope by-products of atom 
offer t quanta of energy in the form of 

We have been extendu nowledge regarding 
terilizat it entional heating 
this tvpe of energ ! ( rays, comparing 
the bactericidal ettect uch ra vith the effects ol 
raves and high-energy electror stre that all 
esearch of this type t late has beet done with ¢ obalt 
ret imulating by-pre lucts ot 
expected that in the near 
the ion by-product ve may be 

et epeat the expel ents miac ith (obalt-60 
Inter est er the t teen months in the 
¢ e md ted that, from the 
mit ot the technologist, the baetericidal 
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jor the ce the hiel oltave 
lor t 


SERVING INDUSTRY...SERVING AMERICA 
You are always close to Continental Can with its 
78 plants in the United States, Conada and Cuba, 
17 field research laboratories and 66 sales offices. 
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YOU'RE RIGHT IN LIKING 
CANNED MEATS 


Canned meats preserve all the quality and quantity of their origi- 


nal fresh-meat proteins. That's why they are so good for you. 
And they're as tasty as they are nourishing. Today you can buy 

a wide variety of meats in cans, as well as meat dishes like spa-_ 

ghetti. At last count, Continental was making containers for 37 


delicious meat products. 


Our interest in meats, however, goes far beyond their packag- 


ing. For example, Continental scientists and engineers hastened 


the development of luncheon meats, which are the best-selling of 


all canned meats. They helped develop and were the first to give 


the meat industry the miniature, pear-shaped ham can, together 


with anew packing process that makes refrigeration unnecessary. 


One of our continuing laboratory projects is aimed at determining 


ideal meat-processing times and temperatures for the guidance of 


our customers. 


Americans like canned meats so well that last year more than 


one anda quarter billion pounds of meat went to market this con- 


venient way, and, of course, a great share of the meat cans used 


were made by Continental. 


TIN CANS FIBRE DRUMS PAPER CONTAINERS FLEXIGLE PACKAGING 


STEEL PAILS ANU DRUMS CAPS AND CORK DECOWARE 


; 
| 
| 
is 
ASS 
j 
| 


FOOD FRONTIERS 
‘Continued trom page 
i \-ravs, and of 


are equivalent within linuts that may In 


ellect trem ¢ obalt-00, « 


cath ule 


Vallitthi Tays 
ravs 
considered applicable to the inactivation nucre 


\s a re 


information concerning N-rays 


ionizing raciation 


thre amount of 


and electrons m respect 


ult of our recent studies vast 


to sterlization and msect mactivation now m the litera 
ture mav be evaluated and calibrated im terms of a 
similar use for the by-produets of atomic fission. Atom 


thus tind one of 
appheations im the food industry 


leach of the 


energy Its peace-time 


investigators represented the 120 


papers to be presented at our 1953 meeting of the Insti 
tute of Food Technologists ts, in essence, providing a 
specific food frontier, Would it not be wonderful if we 


had the abilitv to know which of these 


he the that will provide the future trends that we 


now reports may 
or our successors will be following in the vears ahead ¢ 
Certamly some wall be in that category 

Sufficient for the moment, perhaps is the thought that 
without food technologists, without a forum) such as is 
provided by our Institute of Food Technologists, with 
literature, and 


interests, without 


without the possibility of 


out a of 


without mental stimulation 


friends meeting friends with common interests there 
would be no progress m the tield of tood technology, a 
field that we deeply believe is of outstanding 
not to ourselves and our country but to the world 
are its future 
So 
let us return home 


ahead, 


know 


omy 


let us appreciate our individual food fron 
thers, stimulated and dedicated to the 
tusks with continued enthusiasm and advanced 
thre hetter 


mankind 


making ol foods 


of all 


the 


technical 


directed) toward Huiprovement 


what we hope may be eventually a peaceful world 
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Roster of 1953-54 Committees 


Institute of Food Technologists 


the 1953-54 have 
Clark, ot the 
The committees, then 


Committee appomtinents tor vear 


heen announced by Dr BLS l’resident 


Institute of Food Teehnologists 


respective objectives, and the membership of each 
follow 
EXECUTIVE COMMITTER OF THE COUNCIL 

The re sponst tints mmittee is to exercise for and on 
vhalf of the Cow ‘ mections the Council may 
authertce rosolut Irt e Vii Section 7. of th 
(Constitution and {rt section 1 of the B laws 
B.S. Chairmar I’ K. 


American Can Company Carnation Research 


Research & Technical Laboratories 


Department SOL5 Van Nuys Blvd 
Maywood, Van Nuys, Calit 
CLO. Baw (5. Kk. Brissey 
New Jersey Agneultural Swit & Company Kesearc! 
Experiment Statiot Laboratories 


New wick, Chicago TT 


Brun 


PECHNOLOGY, 


MBI 


H. ©. Dien E. Procror 

Kefrigeration Kesearcl Massachusetts institute of 
Foundati Fechnology 

112 Pikes Peak Ave (ambridge, Mass 


\. ©, Rich Aaapson 
Cahitorma Packing Corp 
Food Foundation 


INrower 
, 215 Fremont St 
1212 State Ave 
San Francisco 19, Calit 
Cinemmnati 4, Ohio 
\. Onst 
(reneral ¢ mp. Central 


Laboratortes 
1125 Hudson St 
Hoboken, No J 


COMMITTEE ON CONSTITUTION 


his ( mittee ts responsible for evaluating all proposals f 
TTA Constitution or By-Laws, and recommending ti 
the I t Committee and the Council such action as com 
nvestiqation mdicates to desirabli The Committ 
Chairman should work closely with the President and th 
retar on all matters involving any 
procedure 

This Commit also collaborates and advises with other com 
mittees on pr ms which may call for changes m etther th 
Constituttor r the By-Laws, and makes appropriate recom 
mendations for action to the Council This, however. does not 
prevent an ther committee from making its own prop sal 
direct to the Council, in which case vu usually becomes th 
Committee’s function to prepare for final approval whatever 


chang perating rules Council action may indicat 


Liove A. Haus. Jounson 
Griffith Laboratories National Dairy Research 
1415 W 7th St Laboratories 
Clicago 9, Oakdale, L. N.S 
FRANK L. GUNDERSON 
1003 duPont Circle Bldg 
Washington 6, D. ¢ 
COMMITTEE ON EXHIBITS 

/ resp this Committee is te assist the 
( rirman in th vork of soliciting exhibits for the 1954 cor 
ent at los Angeles and undertake such other duties as th 
( Aairmat radicals as assure sme 


mecetma 


S. Beenxerr, hairmar R. H. Luscs 


\ pote 


Company 


\merican Cat 


100 Park Ave 


Chermo Indicator Company 


11471 Vanowen St New York 17, N. \ 
North Hollywood, Calit 
R. Marsan 
Ir Room LOL, Agnecultural Blde 
W. FB. and John Barnes Michigan State College 
Company east Lansing, Micl 
S. Water St 
Rockford, HI L. RK. Parron, Jr 
Sterwin Chemicals, Ine 
: i 720 Erie County Bank Bldg 
Wheaton Buffalo 2, N.Y 
1010 So. Hale St 
W. Jun L. Potanp 
1219 Lombard St United Fruit Company 
San Francisco 9, Calit Pier 3, No. River 
New York 6, N.Y 
Ins e of Food Teel 
M. Rich arpson 


nolowists 


176 W \dams St 


Foxboro ompany 


Foxboro, Mass 
Chicago 3, Il 
Monsanto Chemical ¢ Praders Onl Mill Co 
1700 So. Second St P.O). Box 1837 
St. Louts, Mo Fort Worth 1, Ts 
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ascorbic acid or 
sodium ascorbate for cooked, 
and comminuted meat 


food products 


Get more efficient utilization 
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. a new name in flavor compounding . . . a new 
process in the science of seasoning! Developed 
specifically for the specialized job of seasoning pre- 
pared meat products, SPISORESIN Flavors are 
special extractions of natural spices refined by an 
exclusive cold process which prevents solidifying. 
Pourable, even-spreading, as easy to use as essential 
oils and completely free of molds and yeast spores, 
SPISORESIN Flavors produce a more uniform, 
finer flavor than dry spices and are more economical 
to use and handle. Available in all important basic 
and over sixty different compound spice mixtures. 
Ask your D&O representative, or write to the D&O 
Flavor Department for a copy of the SPISORESIN 
BROCHURE. 


DODGE & OLCOTT, INC. ae 


180 Varick Street « New York 14, N. Y. 
Sales Offices in Principal Cities 
ESSENTIAL OILS « AROMATIC CHEMICALS 
PERFUME BASES e VANILLA « FLAVOR BASES 
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If you can make 
your product better 


by removing 


troublesome 


DeeO is now being successfully 


applied in: 


Egg Solids processing 


DeeGee removes GLUCOSE which, in many products, reacts 
with proteins present (Maillard-type reaction), causing loss of 
Canned or Packaged Foods flavor, browning and short shelf life. 


Bottled Beverages DeeO removes OXYGEN dissolved in liquids or in contact with 
sealed foods preventing oxidation of flavor and color bodies. 


Other suggested uses: 


Reactions catalyzed by DeeO (DeeGee): 


DeeO and DeeGee are glucose oxidase-catalase 
‘& glucose + oxygen + water glucose. uconic acid + hydrogen peroxide 
enzyme systems effectively formulated to re- oxidase 
move either glucose or oxygen from food and , 
hydrogen peroxide Catalase vote, + oxygen 


many industrial products. 


NET REACTION: 
glucose + oxygen ; —y gluconic acid 


(The gluconic acid formed is innocuous and actually an effective sequestering agent) 


OTHER TAKAMINE ENZYMES 
INCLUDE 


Amylases (starch splitting) and Protein 
ases (protein splitting) for use under TAKAMINE LABORATORY, INC., CLIFTON, NEW JERSEY 


varying conditions of pH and temperature Gentlemen: We are interested in the use of DeeO (DeeGee). 


Nome Title 
Write our Technical Service Dept. Sem Meme 
for further details and samples 

Address 

City Zone Stote 


| | 
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For Sparkling Fruit Juices... 
clarify with 


Clear, sparkling fruit juices have eye appeal—are the +i 
ones that customers pick from store shelves. That’s why : 
apple juice all over the country is clarified with PECTINOL. 
That’s why more and more grape juice is being given sales ‘ ", 


appeal by PECTINOL treatment. 


PECTINOL is a pectic enzyme, obtained from natural 
materials, and is similar to the enzymes present in fresh 
fruit. PECTINOL hydrolyzes the pectins in fruit, destroys . = 


their colloidal properties, speeds sedimentation and filtra- 


tion. Most important, the natural rich flavor and aroma ae 


remain unaffected. 


Whether you are processing grapes, oranges, prunes, “es a 
apples or other fruits, you’ll find PECTINOL a simple, effec- maby ; 


tive means of improving product quality. i By 


CHEMICALS = FOR INDUSTRY a 
2 


i 


For full 
information on ROHM & HAAS 
COMPANY 


PECTINOL, write 
Department SP WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal forrign countries 


PECTINOL is a trademark, Rey U.S. Pat, Off. and in principal foreign countries 
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(. W. DeBor K. W. Onsen 
Minute Maid Corporation Citrus Experiment Station 
Plymouth, bla University of Florida 


Lake Alfred, Fla 


F. Evers 
Amino Products Division 
International Minerals & 
Chemical Corporation 
"> North Wacker Drive 
( hicage 6, Ill 


SAUNDERS 
Snowflake Canning Co 
Cormna, Me 


H. Scumurt 


KR. M. Hacks National Association of 
Cahtorma Consumers Frosen Food Packers 
1415 K Street, N. W 

I. O. Box 2336 Terminal Washington, D. ¢ 

x 

Los Angeles 54, Calif 

W. J. Hanwr, Je U.S. Department of 

John H. Dulany & Son, Ine \griculture 

Fruitland, Md Western Regional Research 
Laboratory 

\. Kramer Athany, Calif 


Department of Horticulture 
University of Maryland 
College Park, Md \ 1 I APPEL : 

Division of Food DPechnology 
PA. Lee University of California 
Division of Chemistry Davis, Calif 
New York State Agricultural 

Experiment Station 

(aeneva, N.Y 


Gaapys Van 
Department of Foods and 


L.. Morin Nutrition 
Seabrook Farms Company Purdue University 
Bridgeton, N. ] Lafayette, Ind. 

\. Nenson 

Food Pechnology Department W 
University of [linots Georgia Agricultural 
Urbana, Experiment Station 


experiment, Gia 


T. Nickerson 
partment ot 

Pechnology J. 
Massachusetts Institute of Food Technology Department 
Oregon State College 


Fechnology 
Ma Corvallis, Ore 


Cambridge 


REPRESENTATIVE OF THE IFT ON THE FOOD AND NUTRITION 
BOARD OF THE NATIONAL RESEARCH COUNCIL 


Wl appomtments te the Food and Nutrition Board are mad 
hy the Chairman of the National Research Council It th 
mettation of the National Research Council, the President of 
the Ih T nominates a member for consideration and appomt 
ment as liaison Representation This appointment ts for an 
indefinite period, but like all committee appointments is subject 
to annual reaflirmation by the L’resident of the Institute In 
annual report is made te the Council 


F.C. Bhanew 
03 Hoodridge Drive 
Mittsburgh 34, Pa 


COMMITTEE ON PECTIN STANDARDIZATION 


lo establish standard method for arading 
Mescurer, hatrman J. R. Bristow 
The American Preserve Juice Industries Division 


Company Clinton Foods, Inc 


Lehigh Ave. and Third St P.O. Box 157 
Philadelphia, Pa Dunedin, Fla 

R. Barron E. Buck 

First National Stores, In H. J. Heinz Company 
Middlesex Ave Box 57 
Somerville 45, Mass Pittsburgh 30, Pa 
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H. A. W. A. Rooner 
General Foods Corporation H. F. Byrd Company 
Central Laboratory Winchester, Va 

1125 Hudson St 

Hoboken, N. J W. Scaanixo 

H. Joseen Speas Company 
Sunkist Growers, Inc Kansas City 20, Mo 
Research Department 

P.O. Box 215 H. H. Stocker 
Corona, Calif National Fruit Products Co 
Z. 1. Kervesz Ine 


P.O. Box 609 


New York State Agricultural 
Winchester, Va 


Experiment Station 
Division of Food Science 


and Fechnology W. L. 
freneva, N.Y, National Preservers 
H. T. Leo \ssociation 


Mutual Citrus Products Co Room 626 


Annaheim, Calif 1346 Connecticut N. 
Washington 6, D. ¢ 
H. H. Morrers 
Gh Bedford Products Co 
Dunkirk, N. \ 
J. D. Netson 
John C. Morgan Company J. J. Wittaman 
Traverse City, Mich Bureau of Agricultural & 
Industrial Chemistry 
Eastern Regional Research 
Messrs. Chivers & Sons ahor: 
Ltd. Histon 
Philade Iphia 18, Pa 
Cambridge, England 
H. S. Owens W. Wooomanses 
U.S. Department of \gricultural Experiment 
Agriculture Station 
800 Buchanan St University of Delawar: 
\lbany 6, Calif Newark, Del 


COMMITTEE ON OBJECTIVE QUALITY CONTROL 


MEASURING METHODS 


Objective: Lo study and evaluate measuring methods for 
m controlling the quality of food products. It is responsibli 


selecting the quality factors to be included in thes: 


studies 


(4. MacKInney, Chairman \. Keamer 

University of California Department of Horticulture 

Department of Food University of Maryland 
logy College Park, Md 


Berkeley 4, Calit 
D. W. Leerer 


Charge H. J. Heinz Co 


The Crosse & Blackwell Co Quality Control Laboratory 


Eastern Ave Pittsburgh 30. 


H.R. MacDonneis 


Baltimore 24, Md 


H. Ek. Gorestint The Great A. & P Tea Co 
Quartermaster Food & Research Department 
Container Institute New York, N. \ 


1819 W. Pershing 


Chicago 9. \.M ACLINN 


Food Technology Department 
D. Rutgers University 


New York State Agricultural New Brunswick, N. J 
Experiment Station 
Lock Drawer 353 B. Makower 
Geneva. N. Western Regional Research 
Laboratory 
M. Higueanps Albany. Calif 
Agricultural Experiment 
Station \. 1. Netson 
University of Maine Food Technology Department 
Holms Hall University of Hlinois 
Orono, Me Urbana, III 
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Smells good doesn’t it. 
Tastes even better 


because they’re seasoned with 


CREAM OF SPICE 


in USA. monufactores ot PEACOCK BRAND CERTIFIED FOOD COLORS 
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Peppercream is the ultimate in pepper seasoning .. . for Peppereream is pepper . . . 
the L0O°) flavor extraction of black pepper... yet as colorless as white pepper! 
Peppereream will put a controlled pepper “punch” in your food product... 
Sausage Products... Canned Meats... Catsup ... Chili Sauce... Soups... May- 
onnaise ... Salad Dressing... Any Seasoned Food Product. 

Small wonder Peppereream has earned a solid acceptance from the nation’s top 
food concerns. Last year again, more than 1,000,000,000 pounds of America’s fine 
foods contained Peppereream. 

Stange can show you why—from a flavor and cost standpoint—Peppercream . . . 
either individually or as a foundation for your spicing formula... can solve your 


pepper problem. 


STANGE SEASONINGS 


SINCE 1904 + SILENT PARTNERS IN FAMOUS FOODS 
WM. J. STANGE CO. CHICAGO 172, ILL. OAKLAND 21, CALIF. 
In Canada: Stange-Pemberton, Ltd. New Toronto, Ont. 
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Department of hood National Canners Association 
(Continued trom page 18) 1133 20th St. N. 
R. Nickerson (. D. Tromporp University of Massachusetts Washington 6, D. ¢ 
Department of Food Campbell Soup C« \mherst, Mass H. ReEYNOLD 
Pechnolagy Camden, N. J (;. L. Hays Sureau of Human Nutrition 
Massachusetts Institut () |. WorTHINGTON American Can Company ind Home Economics 
Fechnology Food Technology Department Research & Technical Beltsville Research Center 
ambridge 39, Ma Oregon State College Department Beltsville, Md 
Corvallis, Ore Maywood, III 
Scu Min 
B. JENSEN Continental Can Company 
COMMITTEE ON TASTE TESTING AND CONSUMER PREFERENCE Suite & Ca 4645 W. Grand Ave 
btecas Union Stock Yards Chicago 39, Il 
Chicago 9 
/ ring order out of chavs in this field where empiricism icago 9, Ill CR. Seoee 
s rampant lefinitions and terminology need to be estab T. MANSFIELD H J. Heinz ¢ ompany 
ished, method yy needs to be screened, evaluated, and Food Machinery & Chemical Pittsburgh 30. Pa 
leveloped i the results of such tests need to be imter Corp 
preted u ynificant terms P. O. Box 367 LOWNSEND 
/ ep wor n this field efor msiness organisations san Jose 3, Calif in mat Canner \ssociation 
tat Berkeley, Calit 
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(;. F. Garnatz. Chairmar \. KRAMER 
Kroger Food Foundatior Department of Horticulture 
1712 State Ave of AWARDS COMMITTEE 
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fa) To consider wedures relating to the mechanics of th 


LocK HART 
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Lock Drawer 1849 W. Pershing Road To recommend to the Executtve Committee permanent 
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Division of Food Technology Kethur fn The Refrigeration Researe| Gentry Division 
University of Cater Memorial Drive Foundation Consolidated Grocers Corp 
Davis. Calit ( mbrulege 42. Mass 200 Midland Bldg Box 2076 Terminal Anne 
Colorado Springs Colo Angeles 4, Calit 
Laboratori Division of A\pphed Biology 77 Massachusett \ve 
1125 Hudson St National Research Council Cambridge 39, Mas 
\ 
Hoboker ()ttawa Ont., Can L. Swire 
(;. F. GARNATZ Contmental Can Ce 
COMMITTEE FOR THE EVALUATION OF METHODS AND Kroger Food Foundation 145 W. Grand Ave 
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Study these details of procedure to determine the technique \nnex Georgia Experiment Statior 
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MONSANTO AWARD COMMITTEE 


Objective: To select the recipient of the Monsanto Award 
of $100.00 for the best organisation and presentation of a tech 
nical paper at the 1954 Annual Meeting. 


O. Baus, Chairman S. Leonarp 
New Jersey Agricultural 630 Anderson Road 
Experiment Station Davis, Calif 


New Brunswick, N. J 


M. E. Parker 

Institute of 
Pechnology 

1300S. Federal St 


( hin 


PRESCOTT AWARD COMMITTEE 


Objective: To select the 1954 recipient of the Samuel Cat 
Prescott award of $100.00 established by the Noviteast Section 
of the Institute of Food Technologists. The award is granted 
to the student presenting, for this competition, the best written 
account of a research project m the field of food technoloay 


J. Donovan, Chairman (3. MACKINNEY 

Artisan Metal Products In University of California 
73 Pond St 339 Hilgard Hall 
Waltham 54, Mass Berkeley 4, Calif 


R. R. Lecauws 

Department of Agricultural 
( hemustry 

State College of Washington 

Pullman, Wash 
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1954 ANNUAL MEETING SYMPOSIA 


General Papers: Deo Prater, Gentry Div., Consoli 
dated Grocers, Los Angeles 

and Vegetables Nesearch loun Mac 
l'niv. of California, Davis 

Changes as lnfluenced by Applied Chemieals: CHuarce 
H. Manoney, National Canners Assoc., 1133 20th Street, 
N. W.. Washington 6, D. ¢ 

Food and Drug Standards: Cuartes W 
bounds, 500 Court, Chicago 90 

Citrus Concentrates: WR. Roy, Minute Maid Corp., Plymouth 

Rastc Investigations in Science Gs. Onsen, General 
ood Corp Lith and Hoboken, N J 

Consumer Testing: L. Hanson, Western Regional Re 
earch Laboratory, Albany 6, Calif 


KAUFRMAN, Kraft 


Varketing Problems: Roy Ho Waters, General Foods Corp., 
250 Park Avenue, New York City 

Special Purpose hoods: Exxest Gricer, 3842 Monteith Drive, 
Los Angeles 43 

Seafood and Seafood Products’ Wart ENvotpsen, Envoldsen 
Shrimp, Ine., 1200 West 9th St.. Cleveland 13 

Hine and W. Bers, Univ. of California, 
Davis 

hood Curtis Mater, Continental Can Co., Ine 
4045 West Grand Ave., Chicago 39 


Ihat’s New om Packaging, Kennetu W. 
American Can Co.. Maywood, Il 
Pectin and Materials in Food Processing and Preserva 


tion’ Reese H. Vaucun, Univ. of California, Davis 

Foods: De. WK. G. Dy ksrra, Birds Eye Division, General 
Foods Corporation, 162 S. Main St., Albion, N.Y 

ldvances in Pruitt and Vegetable Dehydration: Dr. J. KR. Wace 
Nek, Om. Food and Container Institute, 1819 West Pershing 


Chicago 
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LOS ANGELES—A FOOD PRODUCING AND PROCESSING EMPIRE 


Food technologists, fortunate enough or wise enough 
to be in attendance at the Annual Meeting in Los 
\ngeles, June 27 through July 1, 1954, may not know 
that Los Angeles County has been the leading agricul 
tural county in the nation for more than forty years 
Rich and varied farm products are also available from 
nearby counties and a multitude of processors have con 
centrated their activities in this fertile area. The several 
hundred food plants established in the county have 
helped increase the industrial stature of Los Angeles to 
the point where it is the third most important manu 
facturing center in the nation. This is a region worth 
a food technologist’s time in getting acquainted with 

Food processing industries in the Los Angeles vicinity 
are second only to aircraft and other transportation 
equipment manufacture. In all probability, Chicago is 
the only center in the nation exceeding Los Angeles in 
value of food processing. The southland city has gained 
the title of the sea food canning capital of the world 
Meat packing, fruit and vegetable dehydrating and 
freezing, and citrus processing all contribute to an 
unpressive and varied industry. 


Canning of lruits, Vegetables and Sea foods 


Abundance and quality of agricultural production in the 
Los Angeles area led to the early establishment of fruit and 
vegetable canneries. Later, dehydrators and their quick freezing 
plants became an integral part of this food processing industry 
In more recent years, the need to feed an additional ten or fitteet 
thousand people who come to California each month has in 
creased the demand for fresh fruits and vegetables and many 
canneries have moved to other areas of California to take 
advantage of other sources of raw materials The canneries 
remaining m the Los Angeles area have shifted their operations 
to feature items still available such as citrus, tomatoes, sea food 
and numerous specialties 

In 1951, Los Angeles County processors packed over 
13,000,000) cases of food Phe 200 different products were 
valued at $93,000,000. Diversity of pack is surprising; the list 
includes such items as canned abalone, a wide assortment ot 
baby food, fruit nectars, pickles, Chinese and Mexican dishes 
jams and jellies. The food technologist and his family can do 
a lot of private organoleptic testing of exotic flavors in this 
region 

The commercial fishing fleet based at Los Angeles harbor 
provided nearby canneries with enough tuna and other sea tood 
to pack more than 6,000,000 cases in 1951. Value: $58,000,000 
In addition, large quantities of sea food products are quick 
frozen. California supplied 10% of the national pack in 1951 
much of this came from Los Angeles County freezers 


Veat Packing at Los Angeles 


Calitornia, you may not know, is the leading cattle and 
lamb slaughtering state. It exceeds even Illinois or lowa. lh 
1952, over 1,800,000 head of cattle and 1,872,000 head of lambs 
and sheep went to the slaughterhouse in this state. Perhaps 
due to the warm all-year climate, Southern Californians con 
sume more beef and lamb per capita than the national average 
but less pork. Los Angeles County now ranks third among th 
meat packing centers of the nation. Some 50 slaughterhouses 
operate in the County; over 150 meat packers and processors 
work under state or federal inspection. In addition to local 
slaughter, large quantities of dressed meat are shipped in from 
surplus areas in the Middle West. Despite this huge packing 
industry, Calitornia is, of course, a deficit producing region for 
cattle, hogs, poultry, butter, eggs, and cheese Supplemental 


(Continued on page 24) 
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CONTAINS NO COUMARIN 


STRONGER THAN VANILLIN 


imitation vanilla bean flavor by Firmenich 


the direct and authentic 
copy achieved by original research 


Vanilla Bean Flavor by Firmenich stems from the vanilla bean. By original 

research, its components and desirable characteristics have been | ,olated, identified, and 
synthesized. By patient and painstaking laboratory techniques, they have been 

reconstructed for you in a precise and potent flavor material with all the aromati 

qualities of the original. Vanilla Bean Flavor by Firmenich comes to you as an economic al replacement 
of pure vanilla extract, of pure vanillin, or to use in combination, in the manufacture 


of all products that you flavor with this most popular of flavors, 
FIRMENICH incorporated 
250 WEST 18TH STREET « NEW YORK II 


WADA, AVE. TORONTO 
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supply of these must be moved into the Los Angeles metro 
politan area to meet the demands of the 4,900,000 people living 
there 


Dehydration 

Dehydration of vegetables returns fewer dollars than the 
big industries mentioned, but it is still a useful and periodically 
important activity, Several sizeable operators in the Los An 
geles area dehydrate for national distribution such items as 
chili peppers, onions, and garlic along with vegetables of all 
types for soup mixes. Drying of fruit is not widely practiced 
because of the lively demands of the fresh fruit markets and the 
canneries. But some grapes are dried for raisins in Southern 


leqetabl 


California; apricots, peaches, prunes, pears, and apples are dried 
in considerable volume 
of lruits, Vegetables, and Juices 

Relatively new is the practice of quick freezing fruits and 
vegetables but it has been extensively employed in the Los 
Angeles area for a long time. From original techniques de- 
veloped by food technologists for lima beans, spinach, straw 
berries, broccoli, cauliflower, and peas, quick freezing has been 
adapted to preserving orange juice concentrate, sea food 
products of all types, baking goods, meat and poultry products, 
foreign dishes, and still other specialty items. California’s share 
oft the national output of frozen fruits and vegetables (excluding 
citrus) increased from 4% in 1940 to 24% in 1951. Citrus 
processing plants located mainly in Southern California provide 
one-fith of the nation’s pack of trozen orange juice concentrate 
and 100° of the frozen lemon and lemonade. More than twenty 
substantial quick freezing Companies operate in the Los Angeles 
area plus a number of smaller specialty processors. Most widely 
accepted of the frozen products in the nation today is frozen 
orange juice concentrate. Southern California processors face 
tiff competition from Florida but freezers of orange and lemon 
products are active in the Los Angeles area. Higher costs for 
citrus fruit im Southern California place local processors at a 
disadvantage and hence Florida will probably continue as the 
major factor in the citrus juice market. Southern California 
will likely continue to emphasize the production of fresh fruit 


l’rocessing Trends in Southern California 

ood processing will continue to be important in Los 
\ngeles County, but sources of fruits and vegetables 
will be affected in future years by (1) production 
trends, (2) population and industrf expansion and (3) 
the fact that agricultural areas witl be pushed farther 
away from the city, \s an example of a shift, already 
evident, citrus acreage in Los Angeles:County is being 
removed at the rate of 1,500 to 2,000 acres annually. 
Most of this vacated acreage is going into residential 
subdivisions or industrial plants, but some marginal 
tree crops are being replaced with other crops. Despite 
crop losses and shifts, the value of agricultural produc 
tion in Los Angeles County will remain high for a num 
her of years because more valuable crops are being 
substituted for displaced ones and dairy production 
continues high. 

Food technologists are well aware that many tech 
nological innovations now in common use in the food 
processing business had their start in California’s food 
industry. Through efforts of the research stafts of 
larger food processors, the USDA, and the University 
of California, many important advances have been made 
in improving preserving techniques. Food processing is 
an integral part of the Los Angeles agricultural and 
industrial empire. The $300,000,000 added to Los An- 
geles County income annually by food processing is an 
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important factor in the growing wealth and prosperity 
of this rich region. A great deal of protitable “collateral 
study” can be done by the food technologist who will 
take the time, before or after the annual meeting, to have 
a look around Los Angeles and vicinity. 


It will doubtless be of interest to those heading west next 
summer that an interesting program relating to Armed Forces’ 
feeding problems will be presented at the annual meeting of the 
Research and Development Associates, Food and Container 
Institute, scheduled for June 23, 24, 25, 1953, at the Hotel Bilt 
more, site of the IFT meetings. 


Answer to the question—“Where shall | send the abstract of 
my proposed paper ?”—will be found in the September, 1953, 
issue of Foop TecHNoLtocy. Names and addresses of symposia 
leaders and of the general chairman will be found in brief form 


in this issue, page 22 


Inadvertently, the symposium on frozen foods was not clearly 
identified with the announcement of the technical program 
printed in the September issue. There will definitely be a fro- 
zen food symposium. Those who propose to present papers in 
this field should write to the chairman, Dr. K. G. Dykstra, 
Birds Eye Division, General Foods Corporation, 162 South 
Main Street, Albion, New York. 


Regional Section News 
GREAT LAKES SECTION 


Che Section will hold three meetings during 1953-54. 
lentatively, the first meeting is scheduled for Novem 
ber 6 in Cleveland, Ohio; the winter meeting wall be 
in Detroit, Mich., probably on January 15; and the 
spring meeting is slated for Battle Creek, Mich., either 
April 9 or 16. .\ cordial invitation 1s extended to mem 
bers of other Sections of the Institute to attend any or 
all of these meetings. Anyone desiring more information 
may obtain same by writing to H. C. Scott, Secretary, 
(jreat Lakes Section, IFT, c/o Owens-Illinois Glass 
Co... Box 1035, Toledo 1, Ohio, 


WESTERN NEW YORK SECTION 


Ihe Annual Fall Meeting was held on Friday, 
September 18, 1953, in the General Brock Hotel, 
Niagara Falls, Ontario, Canada. It took the form of 
an afternoon and dinner meeting. .\ glance at the fol 
lowing program will reveal the interesting papers 
presented and topics discussed : 

“The Better Job we are Doing in Pest Control,” Dr. C. O 
Eddy, Director of Research and Development, Niagara 
Chemical Division, Food Machinery and Chemical Cor 
poration, Middleport, N. Y 

“Food Industries in Our Area.” Mr. Angus Young, Chief 
Chemist, Christie, Brown, and Company, Toronto, Canada 
Mr. Fred Ziman, Food Technologist, Old Duteh Foods 
Inc., Buffalo, N.Y. 

“The Chemical Behavior of Antioxidants in Food Products,” 
Dr. R. A. Chapman, Food and Drug Laboratories, Depart 
ment of National Health & Welfare, Ottawa, Canada 

“How Shall We ‘| rain Our Food Tech iologists” ? 

Panel Members 

Dr. Doreen Smith, Food Chemistry Department, Univer 
sity ot Poronto, Toronto, Canada 

Mr. William Bayley, Food Technologist, Campbell Soups, 
Ltd., Toronto, Canada. 

Dr. Walter L. Clark, Assistant Professor of Biochemistry 
School of Nutrition, Cornell University, Ithaca, N. 


(Continued on page 26) 
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It Takes 


FMC Round Shell Cooker and Cooler : i 
with variable inlet For Best Results in 


CONTINUOUS ATMOSPHERIC 
COOKING & COOLING. 


FMC Round Bottom Cooker and Cooler 
with single inlet 


FMC Round Shell Cooker or Cooler with 
left side positive feed 


Designed for atmospheric processing (up to 
212° F)—the ideal equipment for foods where 
high temperature processing is not required. 

is” Precision-built throughout — with extra-heavy 
welded steel plate shells for durability. Ac- 
cepted as the standard of quality throughout 
the industry. 

Choice of reund-shell and round-bottom 
types—to best fit your capacity and space 
requirements. 

FMC Large Diameter Round Bottom, Highest speeds in atmospheric cooking — 

High Capacity Cooker and Cooler various types to handle speeds from 10 to 
450 CPM, depending on can size. 

Specially rolled spiral tees— exclusive FMC 
tee design provides smooth can progression 
from feed to extractor—with full can protec- 
tion all the way 

Lubricated drive is OUTSIDE the shell— 

removed from water and steam damage, and 

easily accessible for servicing. 


Vv ypes of elevators — gravity and posi- 
FMC Round Shell, High Speed, High bof Se eral type f ee ee scope 
: tive feed types can be furnished on most 
Capacity Cooker and Cooler with 
i 15. 


positive transfer valve 


Write for full information, or call your 
nearest MC representatuve. 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Divisio 


General Sales Offices: 
WESTERN: SAN JOSE 6, CALIFORNIA EASTERN: HOOPESTON, ILLINOIS 
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(Continued from page 24) 


Dr Kenneth G. Dykstra, Birds Eye Laboratories, Albion 


‘ 


Annual Business Mecting 


Dinner 

“The Perspicacious Palate, or How to Feed with Pleasure,” 
Dr R. K. Larmour, Director of Research, Maple Leat 
Milling Company, Toronto, Canada 


Dr. tucker honored. At the same meeting a dis 
tinguished Vast President of IFT was honored. Dr. 
Carl Pederson, who presided at this ceremony, spoke as 


follows: 


A short time ago | reccived a request from Colonel Lawrence, 
Executive Secretary of the Institute of Food Technologists, to 
present this gavel to one of our members who is a Past Presi 
dent of the Institute. Our Western New York Section is sin 
gularly honored in having with us not only a past president, but 
the one who in a large measure was responsible for the early 


organization and development of the Institute 
At the American Public Health Associatioy meeting in New 
° Orleans in 1936, a small group of chemists and bacteriologists 
met at Arnaud’s in New Orleans to discuss the policy of the then 
new journal, food Kesearch. This led to a diseussion of a sub 
ject that had been in the minds of a nurméegmeef people for 
several years —to organize chemists, bacteriologists, engineers 
and other scientists whose common interest was in a scientific 
approach to the production and handling of food products. This 
discussion differed from all others that had been held before in 
that this one was ultimately to bear fruit 
In the spring of 1938 when Dr. Hucker retiric*irom New 
Zealand, he, Dr. Tressler and others discussed this problem 
further. As a result, on August 5, 1938, a meeting was held in 
Geneva, New York, with 16 food technologists present. As a 
result of this conference, it was proposed that opinions b: 
solicited from a number of qualified persons regarding the ad 
visability of such an organization. In September 1938, 184 letters 
were sent out to various scientists throughout the country to 
gather their opinions. Within a short time 147 replies had been 
received, and, with but one exception, all felt the need of such 


an organization 

On January 16, 1939, 20 scientists conferred in New York 
City where it was decided to coordinate opinions and different 
avenues of approach to food problems through a national as 
sociation to be known as the INstrrute oF Koop 
Organization committees were appoimted and a tentative con 
stitution was presented. It was agreed that the organization ot 
the or Fooo TrecuNotocists would be completed 
during a Food Technology Conference to be held June 28 to 
July 1, 1939 in Cambridge, Massachusetts. At this meeting, Dr 
Prescott was elected President, Dr. Newton, Vice-President 
and Dr. Hucker, our honored guest, Secretary-Treasurer. This 
simply meant that Dr. Hucker would continue the activities 
which be had carried through for over a year in the coordina 
tion ef thinking of various individuals. Within a short time, 
there were some 200 members, and when Dr. Hucker resigned 
as Secretary-Treasurer in 1947, the Institute had grown to a 
membership of over 3,000 

Dr. Hucker was honored by the Institute by being elected 
President for the vear 1947-1948. Dr. Hucker served the Insti 
tute oft Food Technologists through those trying days ol oor 
ganization and through the period of rapid growth. He has 
dealt intelligently and diplomatically with many of the problems 
that have arisen in the organization and growth of the Institut 
It goes without saying that he has a greater knowledge of the 
Institute than any other member, a knowledge obtained by the 
vast amount of work that he gare to the Institute 


In wew of our long and pleasant association, it 1s imdeed a 


pleasure to me to have been given the honor of presenting this 
gavel to you, Dr. Hucker, commemorating your presidency otf 
the Institute of Food Technologists during the year 1947-1948 
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Cook's Night Out—that’s the theme which was taken 
by the Buffalo Area group at the first dinner meeting 
held on October 7 at the Kathryn Lawrence Restaurant, 
Buffalo, N. Y. Special guests were wives and sweet 
hearts of members. The guest speaker, Mr. C. W 
Thomas, Ir... Merchandising Manager, Eastern District, 
(dwens-Hlinois Glass Co., took for his topic: “We Can 
Get Too Smart” and, in addition, showed a movie 
“Glasstown, U.S.A.” Mr. Thomas, with his many 
years of experience in merchandising many and varied 
foodstuffs, made his audience appreciate more fully the 
“know how” and planning that is necessary to architect 
an attractive package. 


PHILADELPHIA SECTION 

rhe last meeting of the 1952-53 season was held May 
19, at Drexel Institute. An excellent dinner was served 
Contributing to the excellence of the dinner was choco 
late from Suchard Chocolate Co., strawberry preserve 
from American l’reserves Co., and ice cream from 
\bbott’s Dairies. After the dinner a drawing for a door 
prize was held. The prize was a frozen turkey from 
Wm. Hl. Oldach Co, Next on the program was “The 
Inside Story of a Cake,” a motion picture from Swift & 
Co. showing the change taking place in a cake during 
the baking operation. 

The proposal of the Baker Memorial committee was 
that a plaque and award of $25.00 be given to an out 
standing student in the Food Technology field to study 
each year. The award is to be made the first year to a 
student from the University of Delaware; the second 
vear to a student from Drexel, and the third year to a 
student from Temple. It will be given in the same order 
thereafter. The student to receive the award is to be 
selected by a group of professors at the school desig 
nated to receive the award. 

Mr. George Carlin of Swift & Co., gave a very in 
teresting talk on the processing of fats and oils, and the 
use of fats and oils in the food industry. 

The first meeting of the 1953-54 season was held on 
Tuesday, October 6, 1953, with dinner at the Faculty 
Club, Institute of Technology. After dinner a sound 
movie “The President Visits Williamsburg” was shown 
Honorable Willard S. Hagar, Deputy Secretary of 
\griculture of the Commonwealth of Pennsylvania, was 
the speaker of the evening. Mr. Hagar spoke on the 
subject, “What the Food Technologist Should Know 
\bout) Pennsylvania’s Food Standards and Regula 
tions’ —-It was 4 most instructive presentation 


PERSONNEL 
Dr. CHARLES R. SruMBo accepted and is now occupy 
ing a research post with the Hl. J. Heinz Co., Pitts 
burgh, Pennsylvama. Dr. Stumbo was professor of 
horticulture, Washington State College, Pullman, Wash 
ington, prior to transferring to his position with the 
H. J. Heinz Co 
Dr. R. formerly of the University of 
Ilinois Food Technology Department, received a pro 
fessorial appointment to the faculty of Washington 
State College, Pullman, during the summer and has 
taken up his professorial duties at that institution 
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Now End Flavor Fading In Your Processed Foods 


With Zest,” 99-+% Pure Monosodium Glutamate, Food Processors Make Foods More Flavorful Than Ever! 


No need to let heat, pressure and other 
processing conditions rob food of 


AMERICA’S LEADING FOOD PROCESSORS taste appeal. Zest magnifies the natural 
USE THESE STALEY PRODUCTS flavors without adding any flavor, color or 


aroma of its own. Whether your 
products are frozen, dehydrated or canned, 
Zest brings out all their natural goodness 
— pure, free-flowing crystals that intensify : ; 

puts them first on the consumer's 


Staley's 99 Pure Monosodium Glutamate 


natural food flavors. shopping list. 
Corn Syrup_Sweetose Brand-high conver- 


A. E. STALEY MFG. CO., Decatur, lil. 


sion sweetener for firmer texture, better flavor. 

Corn Oil_p vegetable oil of highest quality 
for cooking and food processing. 


Lecithin_ An established emulsifier and anti- 


oxidant for the Food Industry. 


Industries Served by Staley Products 


BAKING CONFECTIONERY ICE CREAM FOOD PROCESSING 
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| Merck Vitamin A 


offers distinctive 


advantages 


Fortifying 
Margarine........ 


Purity of MERCK VITAMIN A is guaranteed 
hy more than 100 quality-control tests applied 
to intermediates and the finished product. 


Margarine fortified with Merck Vitamin A ACETATE is free from 
off-odors or tastes. Continuous supplies of light-colored, stable Merck 
Vitamin A are assured by large plant capacity. 

Merck Vitamin A Acetate in vegetable oil is offered in batch size 
or bulk containers in a range of potencies. Our experience of two 
decades in the manufacture of vitamins is available to help you in 
the application of Vitamin A to your processes. 


Other Merck Products for the Food Industry: 


ASCORBIC ACID THIAMINE FARTARIC ACID 
CITRIC ACID SODIUM CITRATE SODIUM BENZOATI 
RIBOFLAVIN NIACIN VITAMIN MIXTURES 


MERCK & CO., INC. 
Manufacturing Chemists 


RAHWAY, NEW JERSEY 


esearch and Production 
R / l Product 


for the Nation’s Health 


© Merck & Co. Ine 
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Low Temperature, High Speed Rendering— 


\\ 


The Kingan Flash Rendering Process is based on 
the release of oil from tissue through comminution to ing 


sub-cellular dimensions. 


DAYEN, K. M. ¢ 


Comminution is performed at 


The Kingan Process* 


rarorics iis 


(Manuscript received J 1, 1953 
\mone the tat rendering procs ‘ tu 
the cell wall by alkali d tion, et 
minution combined with low temperature 


a temperature of approximately 140 F. Separation 1), low temperature shock treatment high velocity im 
of the oil from the tissue solids and water is accom- pingements at relatively low temperature and pressure (3), sol 
plished by centrifugation. The characteristics and op- vent extraction (72), at comm ti ombined with low 
erating conditions of the equipment in the processing temperature (4 The lack idequate information on com 
of beef or pork fat are described together with the parative costs, yields and quality on the id other systems of 
factors which must be considered in the design of rendering, as has been pointed out by Vibrans (7/7) and re 
large capacity rendering systems. The process has emphasized by Dormitzer (3/, made evaluation most difhcult 
been found to improve both quality and yield of ani- lor one reason or another not 1 the above rendering methods 
mal fats. In addition the process reduces manpower ere Wholly acceptable and adaptable to our use 
and floor space requirements, and lowers both oper- Preliminary work indicated that low temperature rendering 
ating and capitalization costs. Expecimental evidence improved color as pointed out by Swift and Hankins (10); odor 
indicates that this rendering process is applicable to ind free fatty acid content improvement could be achieved by 
vegetable and marine oils. hortening the in-process tin ind that yield could be increased 
by mnmunuting the fat as pointed out by earlier work of the 
edible animal oils have been in a severely declining senor in Meat Institut 
S The process. The proc developed trom these basic facts 
market since the end of World Wat I] (one oft the is a relatively simple continuous one-pa operation Figure 1 
reasons for the failure of these oils to maintain and is a flow diagram for the Kingan proc designed for the 
muprove their economic position is found in the fact that rendering of beet fats into ol tock, The fat-bearing tissue ts 
the market has gradually changed to demand a bland. reduced by grinding to a maximun partie le size of one-quarter 
odorless, edible oil of good keeping quality. In general, incl he ground tat-bearing ti ue ish ited to flowability im 
5 i water jacketed surge tank, and pumped through a_ heat 
vegetable oils have successfully met this need. Much exchaneer where the oroteinaceous fraction 
effort has bee put forth im recent vears by the edible ibout 140° | No water ts required or added during the process 
animal oil industry to produce a bland light colored Ne xt the fl mM is directed to a precision tvpe hammer mill where 
lard or oleo stock of exceptional stability the heated Mundized fat is completely rendered by reducing the 
| ; particle size to diameters of 50-200 micros The fluid is then 
Some time ago work was initiated in our laboratories brought to proper centrifuging temperature and clarified into 
to reach this obyective Work was begun with fats of mponent parts of oil, water, and lads, by a one stage 3-phase 
beet origin to meet local conditions, Llowever. the ove centritugal umt. Solids resulting from this proce are present 
all objective was a proce which would appli able to lurry Cal hably be readily 
eparated by shaker scree Solids are quality protem and 
ire pr hably itistactor edibl | prose hey tot 
PROCESS STUDIES m present rendering processe 
All syster for rendering animal fats attempt to release fat ure 2 sh i fi gram ol a Conventional rendermpg 
by pt t envelope contaming the fat process tor the manutacture of stock Phe operational 
quence t chill tl it ! hit rind the chilled tats 
Pres tore the centl Annual Meeting of the k t rround tat keted kett of 
tittte | ‘ t June 22. 1953. Boston. Massa ettlhe in this tank for our ft the onl a 
tt ( yacketed kettle ! ut ol quiescent 
ta Stange Co., Chicage, irifieat the | 
Fotty tissue in 
Heoter Pre-clarifier 
controller commenter 
° 
—» , Centrifugot 
woter Comminuter separator 
Surge fonk 
Continuous heoter Surge tonk 
O 


Figure 1, 
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The Kingan flash rendering process. 
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WOT at 6 ICE tion of the process. However, such a separation is frequently 

3) , - desirable because of the differences in melting points and quality 

© =O) ponte rans It is shown in lable 2 that the process produces rendered tats 

of different quality Color, free fatty acid and stability. are 
\ 4 = cp - J] GRINDER dependent upon raw stock quality and age 

Ce i wes The effect oft throughput rate on stability is shown in Table 3 


Kandom sample s of timshed oleo stock were taken over a period 


ot several days, while the unit was operating under on-stream 


= 
= 
; © © conditions, handling the entire plant output. No attempt was 
— to identify the samples as to type of fat, warm or cold 


( made t 
It is suggested that increased throughput enhances stability 
(Fe RENDERING because of less severe heat treatment——-hence less destruction of 

I KETTLE naturally present antioxidants 

SCREEN 
4 
CLARIF TING | TABLE 2 
KETTLE \ ) The Kingan process: quality 
CONVENTIONAL RENDERING Color EEA Stability 4 
oF Kind fat Type tat SOM hr 
WATER & FINES TO WASTE OLEO STOCK Reet Warm 115s 


PRODUCT TO TRUCKS 


Figure 2. Conventional oleo rendering process. 


Pork Warm 4 14 


'AOM \ccelerated Active Oxygen Method Soap. 19 «8 


\n operational comparison of the new process and the old 


is shown m Table 
Flexibility. The Kingan process as presented in Figure 1 ts TABLE 3 

directly adaptable to the production of lard from soft pork fats The Kingan process: rate study (oleo stock) 

Por those types of pork partially covered by skin, equipment 

than a grimder ts required to achieve the mitial size reduc R 

tion, Kingan proc wat designed for all lard production 

has a tamlem unit of 2 different pieces of equipment achieving pee 

the size reduction The capacity tor the same unit the 

Kanwar proce is 50% Ingher tor pork fats than for beet fats ) re 

This true because of differences im operating temperatures 

type and quantity of protem, melting pots, specitie heats and 

VISCOSIN Ihe temperature at which oleo stock as rendered ts \OM \ecelerated Active Oxygen Method [0% ip, 19 
19492) 


controlled by Growernment regulation and cannot exceed 


Such temperature restrietiot ire Hot present im lard 


Yield. Yield data have been collected from pilot plant runs 

laboratory controlled production runs, and on-stream production 

TABLE 1 runs. All yield data have given substantially the same results 
Operational comparison: conventional vs. Kingan process Yields were calculated by the formula 


pounds of finished oil 


Conventional Kingan 
ny ! % ic Id 100 
o ‘ Hours Seconds pounds of raw tat 
po. gy — Fables 4 and 5 show the yields obtained for oleo stock and 
tes Continuous 
ooking Continuous lard 
SUMMARY 
The Kingan process is a rendering process which 
z achieves the release of the fat from the fat cell almost 
M 1, per shift é entirely by mechameally rupturing the cell wall, Opera 
tion of the process is improved economically by the 
tou t . ton 15 
it tides apse in hatch process with continuous TABLE 4 
The Kingan process: yield (oleo stock) 
Phe meat-packing mdustry deals with bulky materials which Extent of ru Vield 
= put a premium on tloor space and hence demands units Ibs ‘ 
Which have high capacity \ithough complete units of the Caul 
Kingan process can be installed in approximately 200 square feet Cooler , 
of floor space, itis possthle and practical to separate the 4 indi Caul 
vidual operations: (a) coarse communution, (b) heatime. (e) Rutile 
woul ciartheation This permuts the use 
to several arcas which need not be more than 5 or 6 feet square Caul ‘ 
Rutite ? 7 
Several economically sized units can be designed, ranging from Snake, 
1.000 to 10.000 pounds per hour. Such tlexibility in installation 
unl capacity is, of course, advantageous to the small producer 
TABLE 5 


is well as the larger produces The larger producer might well 


The Kingan process: yield (lard) 


he advised to mstall a umit which has a capacity equal to the 


rate of development of a particular type of fat in the immediate Entent of rus Yield 
ie area Where that tat develops. The small producer would be justi Fype fat typ Ibs “ 
¢ hed m owmstalline ome unit te handle hes entire production leaf 
A Quality Unlike other systems there is no need to separate Leat hin 1,0 "4 


the various types of tat trom hows or cattle for successful opera 


()\\ MPERATURE 1) 
addition of heat to the fat and fat fluid at various stages Dons He > 
t ( \l 
of the system to lower viscosity and thus reduce powel ‘ vs \ \l 
requirements, and make centrifugation possible. Sub 
stantial improvement has been shown in yield and ‘ 
quality. The process otters flexibility in design and im 6-28 (19 
stallation. Labor savings are appreciable and utility 
savings are dramatic, Laboratory and pilot plant evi 
dence indicates that the tundamental technique, the ad ies 1O4 114.15 (104 
CCONOMIN mechanical upturing ol the ol or tat con |’ kat { Patent 2516.07] 
taining cell, can be exploited in the marine and vegetable (1950 
oil tields, as well as mm grease, tallow, and bone > } 1 Meat Packu 
Patent applications have been tiled and are being 7 ‘ 
actively pursued. This process ts to be made available 
S. Government { () \\ ton, D 
to the meat king through one of the large Ws | 
i 
equipment suppliers in the fats and oils field temperatut 6. 161-165 (1952 
pro 
\NONY Mol ( anadiat lard by Danis] <vsten ( litat 12. \ CO} fattine nd dehy 
Process). Nat. 1) 121 (4) 12 (1949 rating of fatt hst Patent 2.503. 312 (1950) 
2. Deatuerace, F. | Rendering lard. Patent 2,456,084 ind Dried fatt ites S. Patent 
(1948 (1956 
Influence of Piece Size on Production and Quali f 
ntiuence of Fiece oduction and Wuality o 
Dehydrated Irish Potatoes*’ 
envarated Irish Fotatoes 
M. SIMON, J. R. WAGNER, V, G. SILVEIRA," (| 
(Manuscript rece 24, 19 
A study has been made of the effects of piece size It is well known that the size and shape of vegetable 
and shape, and of caicium chloride treatment on prep pieces have a considerable effect on rate of dehydration 
arational losses, drying time, bulk density, rehydration 
and on ontent and rehydration chari stics 
Irish potatoes. With the Idaho Russet Burbank pota of the dehydrated product vevertheless, relatively 
toes employed in this study, the use of calcium chloride little published information iwailable regarding effects 
for firming made it possible to produce dehydrated of dimensional variatiot ’ evetable pieces on these 
potatoes of desired thickness ('g inch) which did not trious facto1 Pheir inthier Irvin rate ot 
slough or become mushy during rehydration and cook 
: potato strips has been « issed b le ane 
ing. Calcium chloride treated potatoes of 's-inch 
thickness had the desirable properties of dehydrating and by Van Arsdel Davi nd Tloward (3) have 
more rapidly and to lower moisture content within reported on the eftect ce thickse on the rehydra 
practicable time than did untreated potatoes of tion rate of dehydrate carrot Waeer and his as 
w-inch thickness (present military specification re lan 
J ocate 11) lame nave reported on it ICTCAN 
quirement). Preference studies showed that for the ; , 
dehydrated potatoes produced in this investigation, the ectional 
calcium chloride treated samples of ',-inch thickness rea of potato stray 
were at least as acceptable as those of military speci mit ibstantial improvement 4 coping quahty of 
fication size requirements, when employed in a variety bites | 
denvadrated potatoe re reduction bots 
of recipe items. ‘ 
ture content has been tec t by Legault ef al. 
Presented at the Thirteent Annual Meetine i the IF] IZ lloward \ | ell Lhe last 
Boston, Massachusetts, June 24, 1953 mentioned mvestigator ive tated that the reaction 
his pape report earcl part of hicl onducted 
paper peor va lucted respor thle tor ning rtual when the 
at the (Quartermaster ind Contamer Institute for the 
tent cle rates til 
Armed Forces. This paper has been assigned number 439 in cure Cont ( reduced be 
the sertes of papers approved for publication Lhe views of low 1] betweeh con 
conclusion contained in this report are those of the author tent and brownmme im dri iW I vere noted by Stadt 
he om o be cor rece 1] reftlectineo thre 
hey ar tt tru if in] compre e non-enzvinati 
or indorsements of the Department of Deferrse r the Depart | 
ning truit thre tol this Knowl 
ment of Agriculture , 
Quartermaster Food and Container Institute for the Armes t Was teit that re present 
Forces (Chicago, KNesear ind Development Divisior pecthication mie ture tole r «i drated potato 
Office of The Quartermaster General, Department of the Army dice from 7% t ‘ | ilue WV kd undoubtedly 
We Regional | at ) Cah e henef recmect ¢ qualitve | thre 
fornia) Bureau of Agricultural and Industrial Chemistry, Agri 
t | ere rm lito ) 1 ) 
cultural Research Administration, U. S. Department of Agri rm Hot been pra 
ticable t | Vol ture ( oving to thre 


culture 


| |, 
| 
2, 
Al 
| 
| 
| 
| 
| 
|: 
| 
5 


| 


$24 FOOD TECHNOLOGY, 


ensitivity to heat damage (non-enzymatic browning ) 
of potatoes of present size requirements (3% X 
inch) when exposed to the highes dehydration tem 
peratures necessary to reduce the moisture levels below 
vithin reasonable drying periods. Drying to 
moisture levels below 70% at temperatures that are sate 
with respect to heat damage would mean extension of 
the drying time beyond practicable limits. [It is known 
that reducing piece thickness would permit more rapid 
drying, would thus make practicable the production of 
dehydrated potatoes of lower moisture content, and 
hence, increase resistance to non-enzymatic browning 
during prolonged warm storage llowever, the major 
difficulty here has been that in reducing the thickness 
from “y,-meh to inch, the product tended toward 
increased sloughing and mushiness during rehydration 
and cooking, Other factors requiring consideration were 
the effects of dimensional changes on preparational 
losses, bulk density, rehydration rate, and acceptability 
ol the product 

lhe effectiveness of calcium chloride firming 
potatoes and other pectin-contaming fruit and vegetable 
products has long been known, and its use in the canned 
food industry has been adequately described by Ker 
tesz (19). Control of sloughing in potatoes by applica 
tion of calcium salts has also be 1 reported by Personius 
and Sharp (16), Pyke and Johnson (77), Whitten 
berger and Nutting (2/7) and others \lso, work 
aimed at control of heat damage in potatoes during 
dehydration, Campbell and Kalpatric k (4) found that in 
potatoes highly susceptible to mushing, calcrum chloride 
treatment during deliydration processing materially re 
duced mushiness in the rehydrated cooked product. 

Phe use of calcium for firming thus offered a possible 
means whereby the production of dehydrated potatoes 
with superior keeping qualities could he achieved by 
neoderate change in piece size or shape Because of the 
iipertance ol dehydrated potatoes in mulitary feeding 
and of their growing importance for civilan use, a 
study was undertaken to obtain information with respect 
to the effects of piece size and shape and calcium 
chloride treatment on processing losses, dehydration 
efficiency and quality characteristics of the dehydrated 
product. The characteristics studied were bulk density, 
rehydration properties, ease of handling, and accepta 


bility when served in a variety of recipe items 


MATERIALS AND METHODS 

Potatoes used throughout the greater part of this study were 
Idaho grown Russet Burbanks from the late 1951 harvest 
Sensory tests were conducted also on dehydrated material from 
the same variety of potatoes from the late 1952 harvest. The 
raw material was abrasive pecled,” hand trimmed, diced, washed 
in cool water, weighed onto trays, and steam blanched for 3 
minutes at 212° F. (100° CL), a tray loading of 1 pounds oft 
blanched potatoes per square foot being employed for all sam 
ples pom emergence from the blancher the potatoes were 
prayed with water or an aqueous solution of calcium chloride 
using 2 pound of water or calcium ehloride solution per pound 
of potato. The potatoes were then dehydrated in a cross-tray 
cabinet drier with dry bulb temperature of 140° 
ind wet bulb temperature of 83° to 86° (28) to 


velocity was 700 10% 


Lye peeling was employed in potatoes from the 1952 harvest 


used for sensory tests 
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Preliminary work using a large number of prece sizes md 
cated that piece a cross section less than 
would be too small from the standpomt weceptability. “Those 
vith cross section of 1 x L-inch, 1 x inch, and other similar 
sizes stuck together during drying and were extremely difficult 


to separate, even though practically all free surface starch had 
been removed by thorough washing prior to blanching. Fu 
thermore, dehydrated potatoes of such large cross-sectional are 
proved to be exceedingly bulky. Preliminary trials showed als 
that for the potatoes used in this study, suitable firming of piece 
of '@ inch thickness could be accomplished by spraying with a 
solution of 050% Cath CACS grad It is recopiizes 
of course that different levels of calcium chloride may be more 
suitable for varieties of mealy potatoes, and that for potatoes 


which are “waxy.” calcium-firming may not only be unnecessary 


but even undesirable As a result of the preliminary trials tt 
vas determined to employ in the principal study pieces ot 
potatoes having a cross-section ot x Jg-inch and ranging u 


thickness from to Sg-mech; also, potatoes of x x 

Cutting and blanching losses. [or determination of cutting 
losses, a circular pan, 5 feet in diameter, 15 inches im dept! 
and containing 4 to 6 inches of water was placed under the 
dicer. A wire basket was placed in the pan in such position as 
to receive the potato dice from the discharge chute of the dicet 
The arrangement was such that all of the dice were caught 1 
the basket and fines passing through the basket trapped in the 
pat \tter the trimmed potatoes had been shieed, the machin 
was carefully rinsed so that all residual solid material was 
washed out of the dicer mteo the basket or pati Potato dice cor 
tained in the wire basket were washed by strong agitation mi 2 
successive portions of fresh water at about 20° ¢ (08° | 
until pr wtically all free surface starch had been removed \ll 
of the wash liquids were then combined with the water con 
tained in the pan, and the insoluble material (free starch and 
fines) allowed to settle. The extracted solubles were determined 
by evaporating to dryness duplicate aliquots of the supernatant 
wash water, and the msoluble material by separating trom thi 
liquid and drying until moisture free. The combined soluble and 
insoluble solids found in the wash water are reported as cutting 
losses 

Leaching losses during blanching were determined by measur 
ing the solids content of the condensate from the blancher and 
the liquids recovered from the post-blanching spray operation 

Dehydration rate. Drying curves such as those depicted 1 
Figure 1 were determined by periodic weighing of the potatoes 
(on the trav) during drying. Brown and Kilpatrick (7) have 
reported that this practice does not affect the rate ot drying 
Dehydration data were obtained for potatoes dried on wire trays 
wd also on wooden slat trays Cone mich slats with gaps oft 
approximately M4, inch between slats). Wire screening fastened 
around and under the wooden trays prevented loss of small 
picees 

Moisture content. Moisture contents ot the dehydrated prod 
ucts were measured both by the 6-hour vacuum oven method 
preseribed by the military specification (74), and by the 40-hou 

10 mesh, vacuum oven method of Makower ef al. (73). Wit 
the potatoes used in this study, moisture values found by the 6 
hour method were lower than those obtamed by the 40-hour 
method by 1.6 to 2.30 (average 200). This difference between the 
> methods is in aceord with differences ranging from 1.2 to 2.44% 
observed with other lots of dehydrated potatoes. Although: the 
specification procedure is much more rapid, the Makower method 
is more reproducible, and is considered to give values more 
nearly approximating the true moisture coment (73 This may 


in part be due to the faet that the entire sample is ground to 


suitable for the moisture determination with nothing dhs 


size 
carded. while in the 6-hour method, the sample is ground and 
screened, with only the 20-40 mesh portion used in the morsture 
determination, The coarser particles which are discarded tend 
to come from the center of the dice, and may sometimes have 
a higher moisture content than the timer particles which come 
from the outer portions of the dice. Moisture values indicated 1 
lable 2 and Figure 1 are expressed in terms of the 6-hour 


method, the one more commonly used, especially im connectiot 


with military procurements. Actually, however, these figures 
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heing t rptiot is been 


lctermined hy measuring 
Bulk density. Hulk density is determine yom ing 
nt lit nark in a contan Sensory tests. (Quality \ tat imples of 
Ne Weg ill of the various piece rving them am 
after the filled container had beet tapped vigorously times rat tet prepared 
varie cing itet he its i rep a 
' laboratory bencl t was determined also by placing a i variety ( ‘ 
from the late 1951 hary t re ilad, hash 
veieht i dehvdrated potatoes graduated evlinder 
: brown potatoes, am tal ce seasoned only 
1 ping the evlinder a nun her 1 times of i table ind measuring 
vitl ilt yore t t t \ ite the imple 


ite the 


ported ble 3 are the sextuphicate determimatic.ts 
lable ire if Sunnlementary test ‘ material epared 
Rate of rehydration . apparatus used for rehydrato from potatoes of the late 19 irvest » only 3 parece size 
| ] hy Morris. Olsc nd Bear [5 
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above, 
bemg 


were 


ifferences in steam blanc e variou 


] m that omedividual | eanged from of thy 


ample mpl ved tor ! (le tris potatos parent hetween piec 
veloping the rehydration rate curve, whereas Morris et al., using 
s temperature of 25°C. (77° F.), employed the same sampm vere on ith the largest es of 141 and 14.0% 
for each t n thea necessitated 1 is CX] ted t wee m thick 


pectively 


lume «ot e retour ty thie 14) lat io hetween piece 


TABLE 


temnerat Actual heat tomneorature 
1 revent Preparational losses’ as affected by size and shape ot 
- potato pieces 


TABLE 2 
f dehydration 


Influence of piece size and calcium chloride treatment on rate ol 
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“hich may be kept in a water bath of desired temperature. The : : 

ilso made on the me 3 pt ct ired and served as but 
apparatus 1 inverted pertodica permitting thre vater to flow 4 
tet il is hash Dt Latin ti Howevel Es 
into the evlinder Phe solid materia prevented from enter 14 

| cact the quality tactot cal texture mid 
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Figure 1. Effect of piece size on rate of dehydration of 
Irish potatoes at 60 C. (140 F.). 


ipparent the later tuwe ot cehydration The mereasing 


effectiveness of reduced piece thickne as the motsture content 
af the produet is reduced to lower and lower levels, is in accord 


vith predtretions based on the mechanisms of drying at various 
] 


imterval and has been briefly discussed by Van 
\rsdel }' Particularly noteworthy ts the fact that potatoes 
of thiekie were reduced to moisture in approxi 
mately the same time required to bring the 4. x $4 x %¢«q-ineh 
pieces te the 7% moisture level, the maximum allowable by the 
nulitary weitication for dehydrated potato Legault and 
coworkers (177, 12) have shown that at motsture levels of 7% 


and hel storie Tite respect to browning Is approxi 


mately doubled for each 2+ reduction m moisture content. It 


hould be noted also that the caletum chloride treatment, at 
levels employed in this study, had littl effeet on the rate of 
drying 

Bulk density values tor the dehydrated potatoes of various 


piece sires and shapes are presented m Table 3. With potatoes 
having a cre ectional area ot mereasing thick 
trom to neh had no effect on 
the talkin of the product However, reduction of thickness 
to meh dul result ubstantial decreases density, the 

x products bemg 91 to 930°, and the x 
products beme as dense as the specification size 
X product The mmportance of bulk density 
lies mots relationship to space conservation, products of lesser 
density requiring more pace than products of greater density 


TABLE 3 
Influence of piece size and calcium chloride treatment 
on bulk density of dehydrated potatoes 


Ruth Relatis 
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One of the most important characteristics of a dehydrated 


product is its capacity for rapid and complete rehydration. Re 
duction of piece thickness proved extremely beneficial this 
respect, as shown m Figure 2 and Table 4. The time required 
tor absorption of given quantities of water was found to be 
chrectly related to piece thickness. Using as an example potatoes 
varying only in thickness, that is potatoes of x 4¢-inch cross 
section untreated with calerum chloride, the lengths of time 
required for absorption of 4.0 g. water per g. of dehydrated 
potato were 43, 69, 94 and 120 minutes for thicknesses of 'x 
and respectively. Caletum chloride treatment 
had ne apparent influence on rate of water uptake during the 
earher stages of rehydration, but tended to retard absorptiot 
during the later stages. This was especially noticeable in the 
case ol pleces, wherein the calerum chlorick 
treated material required 65 minutes, as compared to only 43 
minutes, required by the untreated material, for absorption of 
‘0 2g. of water per g. ot dehydrated potato With potatoes ot 

x dimensions, calcium chloride treatment ex 
tended the time of uptake of the same amount of water from 45 
to 50 minutes. It should be noted, however, that these rehydra 
tion times were all less than the 69 minutes required by the 


sample of x dimensions 


Figure 2. Ettect of piece size on rate of water absorption 
by dehydrated potatoes at 87 C. (189 F.). 


The extent of water absorption during cooking by tl 
mulated Army procedure, expressed in Table 4 as ratio of 
cooked to dry weight of potatoes, paralleled that occurring at 


87°C. (189° water uptake again varying inversely 
piece thickness The rate retardation influence of caleium 
chloride treatment, however, was not apparent here 
smaller piece ( thick) untreated with calerum chloride 
sloughed badly during cooking and were mushy in texture. The 


same was true to a somewhat lesser degree for the BX eX MG 
mech product. With products of 4g- and 5¢-inech thickness, the 
urtace of the pieces sloughed before the inner portions of the 
pieces were thoroughly cooked Although treatment of the 
smallest preees with calcium chloride climinated sloughing, it 
also increased somewhat the time needed to produce a tender 
cooked product. Employing the usual simmering time of 10. to 
15 minutes resulted in caletum chloride treated products having 
an excessive number of “hard centers.” However, these “hard 
centers” apparently affected the quality rating of the product 


only when served as mashed potatoes. It was found that by 
extension of the simmering time to 20 minutes for the x x 
preces and to 25 minutes for the x X X 


pieces, the number of hard centers could be substantially re 


duced Phe caletum chloride treated potatoes were tound capal I 


of withstanding the additional cooking without sloughing or 


ss of flavor There is no obvious reason why the '¢-ineh 
pieces of tg-inch cross section should require longer cook 
than the mreces of x inch cross section Neverthe 
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EFFECT OF PIECE SIZI 


TABLE 4 


Effect of piece size and calcium chloride treatment on 
rehydration characteristics of dehydrated potatoes 


M for water absorption Rat f 
( ked t 
t tat 
x x 4 
x 
x x j 
x x 
fat 
j 
x x 
Cal 
G te t 
I’: t \ h cedu 
w« same phenomenon was observed to oceur in the case o 


rroducts prepared from bot! 


harvests. It might also be related in some way to the slower 
rehydration rate noted for tl treated « X bx-inch product. as 
indicated in Table 4 

Data in Table 5 indicate that the caletum chloride treated 
otatoes of x x mensions were considered best 
1 ill recipe items except n ished potatoes The 2 largest piece 
sizes received unfavorable ratings when served as boiled dice 
seasoned only with salt All samples rated Inghly when served 


is potato salad, the calenum contaiming samples scoring highest 
\s hash brown potatoes, all samples rated fairly well with no 
apparent relationship between score and piece size. Most note 

vorthy ts the effect of calcium chloride treatment in consistently 
improving the quality rating of potatoes so treated over that of 


th untreated material of corre ponding piece This Wh 


provement may undoubtedly be attributed to increased firmness 


ind better retention of shape When served as mashed potatoes 


the x and the x 'y-inch products rated 
equally well, wath the vig product score well but 
slightly under the other two. Comments received from judges 
in these tests medicated this small difference m rating to be du 
to greater lumpiness the x 'y-inch material It 1 
quite conecivable, however, that tl problem of Tumpane could 
be partially relieved by emploving lower level of calern 


In Table 6 are presented t esults of tests in which each ot 
the quality factors, appearance, texture, and flavor were rat 
individually. The calenum chloride treated sample of x 
dimensions scored highest in appearance and flavor 
hoth as buttered dice and a ash brow potaton With re pee 
to texture t imp red at least as well as cither of the 
ther 2 sample 


DISCUSSION 


It has been demonstrated that, at least for the type 
of potatoes used in this investigation, the tendency 
toward sloughing and mushiness of a dehydrated 
product of 'x-inch piece thickness could be controlled 


by treatment with caleium chloride prior to dehydra 


TABLE 
Effect of piece size and calcium chloride treatment on quality rating of dehydrated potatoes served in a variety of recipe items 


the late 1951 and late 1952 potato 


DEHYDRATED POTA 


rABLE 6 


Effect of piece size and calcium chloride treatment on 
quality factors of dehydrated potatoes 


would thus 


he 


tion hie development of caletum firming 
niake practicable the use dehydrated potatoe ~ alt 
narrower dimensions necessary for production of a 
product having a moisture content substantially below 
present levels, thereby increasing the resistance of the 
product to non-enzymatic browning during prolonged 
indicate that 


the acceptance of the product would not be adversely 


warm storage." The sensory test result 
attected by retention of the ‘ inch cross-sectional 
dimensions, and that increasing the er sectional di 
mensions to x inch would result m even greater 
acceptance of the product 

Phe principal apparent disadvantage m reducing prece 
thickness from to nich, and enl irving the cross 
sectional dimensions fron \ ti mich, 
would be the increase in product bulkiness, consequently 


micreasinmg thre space ul contamer requirements per 


unit weight of product. Llowever, this may be largely 
compensated for by the highets content of the 
thinner products (owing to more efficient delivdration ) 
and then Capacity lor more ce lete rehwdration pro 
viding a larger quantit of cooked edible maternal per 
verght of dry product kurthermore, the disadvantage 
of mereased bulkine mav be far le than 
the im rehydration characteristics, keep 
ing quality, ease of handling during preparation and 


sstbly 


icceptance 
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extensive work with other types of potatoes will be 


necessary, however, before the usefulness of calerum 


firming can be properly evaluated. In previous work 
(3) with potatoes highly susceptible to mushing and 
cut as “full dice” (3¢ x 34 x 


a wide variation in the calcium level requirement with 


be-inch), there was found 


ina given lot of potatoes, some dice becoming too firm 
with a given calcium treatment, while others within the 
same sample remained mushy variation within 
an individual sample was not observed in potato pieces 
of 'y-inch thickness with any of the raw materials thus 
far studied 

SUMMARY 


dehydration 
made 


treatment during 


Burbank 


hloride 
processing of Idaho 
possible the production of dehydrated potatoes of de 
which did not) slough or 


Russet potatoes 


sired thickness ('-inch) 
hecome mushy during rehydration and cooking. De 
hydration and rehydration were similarly related to 
piece thickness, the thinner pieces dehydrating more 
rapidly, and rehydrating more quickly and more com 
pletely than the thicker pieces 

Sensory tests showed that treated potatoes of 4gx 
ig X 'y-ineh dimensions were approximately equal in 
quality rating to the untreated product of specification 
size (49 x x “yq-inch), and that treated potatoes of 
dimensions were rated even more 
highly, when served in a variety of recipe items. Fur 
thermore, treated products were capable of withstand 
ing more vigorous handling during storage 

The principal drawback in reducing piece thickness 
'y-inch and increasing cross sectional 


from to 


dimensions from 3g x Jg-inch to x '.-inch was the 
vreater bulk of the dry product, and a slight reduction 
in vield, the latter being due to somewhat greater cutting 
losses 

Results obtained with one tvpe of potato indicate that 
improvement in quality and stability of the dehydrated 
product may be achieved by means of caletum chloride 
treatment. Before the usefulness of this treatment can 
he 
other varieties of potatoes will be necessary 


established, however, extensive work with 
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Determinations have been made of the extent of fat 
Stabilization provided by various antioxidants when 
injected into bacon bellies or surface coated. Hydro 
quinone, butylated hydroxyanisole, propyl gallate and 
citric acid were used individually and in combination. 
Samples of treated bacon were sliced, packaged, and 
stored at 0 and 28 F. until rancid. Rancidity evalua 
tion by a trained taste panei did not correlate with 
chemical criteria. Dipped coatings containing 5.5 and 
10°. butylated hydroxyanisole in lard gave markedly 
increased fat stability. Similar results were achieved 
by injection of aqueous solutions of 0.2°% hydroqui 
none or 0.2‘. butylated hydroxyanisole. Distribution 
of antioxidant in raw bacon, cooked bacon, and cooked 
out grease was determined by the dipyridyl and dichlo 
roquinonechlorimide methods. While somewhat higher 
values were obtained by the dipyridyl method, both an- 
alytical procedures gave proportional results for anti- 
oxidant concentration. 


anal tissue fats has 


\ suitable 


method «ot ta 


long been a problem in the food industry (7). The fatty 
portion of products such as bacon, break down in. the 
presence ol oxvecn ts horn peroxides, aldehydes, 
etones and other product vhich produce unpleasant 
favors and odors (2 lhe problem of detection and 
control of rancidity in such products is further compli 
cated by the eteroverne 1 structure of thi product 
and the masking effect of salt and smoke on taste and 
odor 

Phere has been much discussion of the validity. of 
chemical methods for measuring rancidity in animal 
tissue fats Phe best index of ranciditv as estab 
lished by prior work and the following work is obtained 
irom a trained organoleptic panel. Even though the 
taste and smell senses are probably the most elusive and 
least clear] detined  « the § pl vsical enses and are 
subject to influence by external conditions such as time 
temperature, d product appearances /), trained 
panels are the best. tov detection of raneidity im 


Phe addition of tabilizin gent to. an animal tissue 
lat presents a difficult p em. lhe antioxidant must 
mect certan tandard namely, it must be 
apable of interrupting the fat-oxvgen reaction chain 
Its molecular size must be sm enough to readily pass 
throug] ninal tissue cell walls It must have a reason 


and fat 


(ills 


innels te cl oleate itty portion n the hetero 
OTE product t ( bette stabilizer dj tribution 
It must be soluble in at ible medium: for dispersior 


animal tissu t t have high 
clency so that low concentrati 1 be used. It 
ist impart no flavor toxicity to the 
duct stabilized, at t1 t be readily available ata 
nable ce st 
Suitable stabilizers, a meat them 
product, quantitative measures of concentration, dis 
anit the iW cooked, and cooked-out hat, 
etfectiveme rr tucied and are. re 
tive follo 1 | 
METHODS 
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Both sides were then stored at 29° F. for 24 hours, then shiced 


hee slic d bacon Was ipped tored ut 28 | and 0 ] 


m the absence of light 

In evaluating the development of rancidity in the bacon fat 
an attempt was made to show a correlation between peroxide 
formation using a modification of Wheeler's method (&) and 
results obtained from a trained taste panel 

Chemical procedure. (a) 04 of fat from bacon 
slice with 3 ml. of fat solvent composed of a 3 to 2 mixture of 
acetic acid and chloroform 

(b) Add 1 mil. of a saturated potassium iodide solution to the 
extract 

(c) Swirl for 1 minute 

(d) Add 10 ml. of distilled water and titrate with O.O1 N 
thiosultate 

The results are then expressed as milliequivalents of oxygen 
per kilogram of fat 

The remainder of the same strips, lean and fat was then 
cooked and the flavor evaluated by a trained panel. The panel 
evaluated the samples on a one to 10 scale with 10 representing 
rancidity and one a normal tresh flavor Sample s were evaluated 
at weekly intervals and after each evaluation the remainder of 
the sample package was put back into cold storage. This test 
method was used im all stability tests 

\ sample was taken from each of the treated bellies and 
analyzed for antipxidant comcentration. Determinations were 
made on raw untried bacon, tried bacon, and grease resulting 
trom frying. Two methods were used on each sample, a moditi 
cation of the dipyridy] method (DIP) (9) and a modification of 
the dichloroquinonechlorimide (DC) (10) method. Since both 
of these methods were set up to be used on lard and shortening 
or vitamin analysis, certam modifications were made in sampl 
preparation 

Procedure. (a) Extract 25 g of bacon in Waring blendor 
for J minutes, using 50 ml. of petreleum cther (Skelly Solve PF.) 

(b) Centrituge for three minutes at 1500 RLPLM. and decant 
extract into 500 ml. Squibb separatory tunnel! 

(©) Wash residue with three 25 ml. portions of petroleum 
ether, centrifuge for three minutes at 1500 R.PLM. and add 
wash to separatory funnel 

(d) Wash extract with three 25 ml. portions of water and 
ciseard wash 

te) xtract petroleum ether with three 25 ml portions of 
ethyl aleohol 

(f) Back wash aleoholic extract with 125 ml. of petroleum 
ether and draw off alcoholic phase 

(g) Extract petroleum ether fraction with two 10 ml. por 
tioms of 72% ethyl aleohol and add to previously developed 
aleoholte phase 

(h) Make to 100 ml. with 7206 ethyl aleohol 

(1) Lse suttable aliquots tor both analytical schemes 

This sampling method was used on raw and cooked bacon 
Blending and centrituging were not needed for the grease 
analysis. Standard curves using BHA im ethyl aleohol were 
prepared for the DP and the DC methods for each series of 
determunations 

In an effort to study the effect of cooking upon the compost 
tion of bacon a series of cooking tests were run. Twelve sam 
ples of 8 to 10-pound bellies, similar to those used in stability 
tests, were tried and the resulting grease and cooked bacon 
were analyzed for fat and moisture content. An analysis of the 
raw starting material was also made. Care was used in all 
cooking tests to see that the bacon was cooked to the same 
degree and under substantially the same conditions 


RESULTS 


In the preliminary tests involving antioxidant injection, the 
HO aml HO complimented with other antioxidants, showed the 
best stabilizing effect, followed by PG) and BHA in that order 
Fable 1 shows the results of these observations 

The use of HQ, PG and CA were of academic interest only 
HQ is not an approved additive for meat products. Further, it 
had a detectable flavor in the cooked product and produced a 
peculiar, unpleasant odor during frying 

PG is not practical in commercial use in this process due to 


ats color producing reactions with tron. Even with utmost care, 
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TABLE 1 
Keeping quality of bacon with added antioxidants 
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iron traces came into contact with the ’'G and produced a purple 
pickle solution. This produced purple areas in the bacon 

CA lowered the pH of the pumping pickle so that the oxides 
of nitrogen were evolved from the sodium nitrite present and 
prevented its use in turther studies. It is not possible to pro 
duce a cured meat product such as bacon without nitrite which 
gives the characteristic pink color to cured pork. For these 
reasons BHA was used in all subsequent tests 

In all of the following tests BHA was dissolved in lard and 
the bacon bellies were dipped im the solutions. This eliminated 
the homogenization step ot BHA with a suitable emulsifier as 
was encountered when BHA was injected. Table 2 shows the 
effect of a BHA dip on bacon stability 


TABLE 2 
Effect of dipping bacon sides in lard containing 
butylated hydroxyanisole (BHA) 


lime to rancidity in da at 28° | 
Per t BILA in lard diy 
Test Control (No BILA 


Samples kept at O° F. had a 10-154 increased keeping time 
over samples held at 28 F. 

There appeared to be no correlation between the results 
obtained by chemical determination of peroxide values and the 
results of the taste panel. Some samples that gave a relatively 
low peroxide value were judged inedible by the panel due to the 
high degree of rancidity. The average values obtained for all 
samples are shown in Figure 1 

Therefore, all determinations of keeping time were based 
upon the panel values rather than the results of chemical 
analysis 

Moldiness frequently interrupted the holding tests. This was 
especially true of the treated samples whose holding times were 
generally in excess of the control samples 

Phe composition analysis of the samples showed a_ fat 
moisture and lean partitioning in the raw bacon, and the cooked 


bacon This is shown in Fable 


Cayger per kilogram of fat 


PEROXIDE VALUES 


me. of 
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PANEL SCORING OF RANCIDITY 
Figure 1. The relationship between chemical and taste panel 
methods for determination of rancidity in bacon. 
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TABLE 7 


The analysis of BHA concentration in the initial dipping test Comparison of dipyridyl (DP) and dichloroquinonechlorimide 
using a 10% BHA in lard solution was determined using the (DC) methods for butylated hydroxyanisole (BHA) analysis ‘ 


¢ BHA in lard dip both the DP 


ind DC methods were used for BHA determination, as shown 


TABLE 3 
Comparative composition of raw and cooked bacon 


TABLE 4 
Cooked bacon related to raw weights 


phenole smoke constituents \ h were 1 completely removed 


pping into B \ lard on gave a wide range 


( 
Moisture 1 of concentration in the final pr wt. This may be attributed to 
Fat . the belly size in proporti { weht, or to drip of antioxidant 
| " n 4 off the belly, which in turn is a function of belly and lard 


rature 


SUMMARY AND CONCLUSION 
TABLE 5 Iwo methods of antioxidant applic ition to bacon 


Dipyridyl determinations of butylated hydroxyanisole (BHA) have been described 
in treated bacon “ Increased bacon shelf life is obtained with addition 
Percent BHA of fat stabilizers. BILLA in bacon gave a protection. fac 
— Raw Cooked Grean tor of 1.3 as measured by a trained taste panel 


No correlation was shown between chemical analysi 


" of rancidity and trained taste panel result 
89 8 \Ithough the DP and the DC methods of antioxidant 
= ne determination gave different values for actual concen 
1 trations, their results were proportionate to each other 
, ; in all phases of the analysis Both tests showed the dis 


tribution of the antioxidant in the same pattern 
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TABLE 6 


i Comparison of dipyridy! (DP) and dichloroquinonechlorimide 
(DC) methods for butylated hydroxyanisole (BHA) analysis ‘ LITERATURE CITED ie 
Percent BHA SABALITSCH KA | Preserving materia (lo Heyden aL 
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n of the stabilizing of veral recently proposed 
a4 13 intioxidants for | if nd onl ) md Soap, 21 
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higher values than the DC method both procetures gave pro 7. V. The quic! ring hood Lechnol,, 11 
portional results in BHA distribution in raw bacon, cooked 460-461 (1951 


ol 


analytica chen was mace on sample iutoxidative ieteriorat 9, (1932) 
dipped in a BHA in lard solutior This study shows the ) KkuMMeRIF, A » | EL, ( rometric determination of : 
ame basic results as the 10°7 BHA dip test, Table 7 ilpha-tocopherol (\Vitar I rai chim 57 
ill of the tests result btamed with DP method were con 1351-13 (1938) 
istently higher than the btamed by the DC method. Once 10. Manon, J. H »CH Butyvlated hydroxvani 
reason may be attributed to the specificity of the chlorimide e im lard and shor ‘ oy 23. 1120-1123 


method for BHA, while the DP reagents may react with certai 
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The effects of two soy products—(a) Gelsoy, and 
(b) soybean whey solids—on crumb firmness have 
been studied in the laboratory. Gelsoy has been used 
in a single commercial baking trial. Gelsoy (1°%) 
doughs had handling qualities equal to doughs con 
taining 0.5°+ POEMS, and the bread crumb was resil- 
lent in contrast to the crumb of bread containing 
POEMS. Both Gelsoy and whey solids cause a marked 
decrease in crumb firmness although not as great as 
that obtained with 0.5°7 POEMS. Use of 1% Gelsoy 
allows an increase in absorption of 1°% and requires 
a small increase in oxidizing agent. 


The keeping quality of bread has assumed ever 
greater importance with increased centralized produc 
tion and the development of modern merchandizing 
methods. Cereal chemists have striven to improve the 
keeping quality of bread ever since scientific methods 
have been apphed to the problems of the milling and 
baking imdustries. In recent years, the housewives’ 
Willingness to pudge bread freshness on the basis of lack 
of resistance when the loat ts squeezed has led to the 
use of various crumb-softening agents These have 
heen reduced im practice to two general types: (a) 
mnonog veerides, and (b) polvoxvethyvlene monosteat 
ates or POMS as they will be referred to in the rest 
of this paper. The etheacy of these materials in soften 
ing the bread crumb has been well demonstrated by 
Carson, Marnett, and Selman (2), l-edelmann, Catheart, 
and Berquist (7), and Skovholt and Dowdle (3) 

In addition to the crumb-softening effect, the poly 
oxvethylene compounds function in the doughs to pre 
duce a smoothness and fluidity which leads to better 
machinability and less punishment of the doughs. The 
result is more uniform bread and the production. ot 
fewer cripples, as well as a softer bread erumb 

Under a contract between the Northern Regional Re 
earch Laboratory and Food Technology of Chicago, it 
was discovered that low levels of a soy flour fraction 
called “Gelsoyv” improved crumb softness. This tinding 
was confirmed and extended in our own baking labora 
tory along with studies of a similar nature on another 
fraction called soybean “whey solids,” 

Because of heighite ned interest in other softeners since 
the banning of the polvoxvethylene-type compounds, tt 
seems of interest to present our results tor appratsal by 
the industry. The object of this paper is to present a 


portion at our data on this use of sov tractions 


EXPERIMENTAL 


Materials and methods. [he sov fractions used m this study 
were (a) Gelsoy. tirst described by Beekel, Belter, and Smith 
il ind prepared in the Northern Regional Laboratory pilot 


plant, (b) Pro-gvel.” the commercial counterpart of Grelsoy 
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Crumb Softness from Soy Fractions* 


(Manuscript received 


C. W. OFELT, ALLAN K. SMITH, ann PAUL A. BELTER 


and | spray-dried soybean whey solids. The whey solids wet 
prepared by two method by extracting undenatured hexane 
extracted soybean flakes with water adjusted with HC1T to yield 
i slurry at pH 4.5, centritugmg and spray-drying the super 


natant liquor; by spray-drying the solution which as Jett tron 


sovbeat protem isolation as deseribed by Belter, Beekel an 


Smith (2) and Smith and Carel 

Commercial softeners used tor comparative purpose were 
a polyoxyethylene monostearate-type compout 
ind “Myvatex,.” a commercially distilled glyceryl monostearate 
in 50% admixture with lard 

Our results reported here are primarily those trot 
expermmental baking laboratory, although we have made one 


commercial trial in a wholesale bakery using Pro-Gel 


Phe tormula used in the laboratory baking tests was as tol 


lows: Yeast, 20 Arkady, 0.547 ; salt, sugar, shorter 
img, 3°* ; non-tat dry milk solids, 30; and water as required 
ill based Upwor flour as 100% The wheat flour used was a com 


mercially milled baker's patent with ash and 11.5% 
protem (€140¢ mosture basis) 
The sponge and dough procedure was employed with a 4-hour 


OU iptimum absorption, optimum oxidation ane 
mixing at the dough stage to optimum development as deter 
mined by the operator \ 30-minute Moor tome and 20-minute 
rest period at rh. were employed. The doug! 
scaled to 530 g. were “punched” on a National dough sheetet 
and sheeted on the same mstrument prior to molding by hand 
Doughs were proofed at 99° F., 950 rh. to 3, inch over tl 


top of the pan and baked for 30 minutes at 425° F. in an elec 
trically heated rotary hearth oven with low pressure steat 
injected during the entire baking period. The loaves were coole: 


for | hour af room temperature, wrapped im waxed 


paper 
stored in tin-lined drawers overnight The laboratory was 
maintained at 78 and 55¢¢ rh. at all trmes 


In the commercial baking test, 106 Gelsov was introduce 


into the dough without modification of the tormula or pro 
cedure other than an equivalent increase im absorption of tl 
dough; the results were compared with those trom a contre 


batch contaming no softener and with the regular production 
bread containing “Emulgin” (POEMS) 

( ompre ssibility of bread crumb was measured with a modi 
fied Bloom Gelometer. The values determined 
shot required to cause a depression of the crumb to a 
lepth of 4mm. when a l-inch diameter plunger and bread slices 


i thick are used All but the 3 slices at each end of the 


ire the number 
«ol 
| 


loaf were used to obtain representative results 


RESULTS AND DISCUSSION 

Results of laboratory comparisons of Gelsoy and 
whey solids with POMS and monoglyeceride are shown 
in lable 1. The data are presented as the ditterences in 
(selometer readings between the control and the bread 
contaiming the materials under investigation, and all 
results are the averages from the values obtained on four 
to eight loaves of bread. The results for the commercial 
baking trial are shown in Table 1 and Figure 1, in which 
the comparison of bread containing Pro-Gel ts mace 
with bread contaimmyg and the control bread 
lhe crumb softness and loaf volumes reported tor the 
commercial trial are the average values obtained from 


10 rephieate loaves 


- 


Phe mention of these products does not imply that 
endorsed or recommended by the Department of Agriculture 


over others of similar nature not mentioned 
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TABLE 1 solid ippeal howevet rom data not presented here, 

Increases in crumb softness over a control bread calculated to give no decrease in crumb tirmness at levels above 
from Bloom gelometer values on the breads 1% and in this respect they are not equi dent to the 
monoglyvcerides lecrease i crumb softness at 

tained with 0.567 POEMS appears to be beyond present 


mav be 


more than compensated for by the maintenance ot 
‘spring back” or resthen whicl ihout the same 
in the crumb of bread containing Gelsoy as in fresh 
bread without an additive is in direct contrast 
to the nearly permanent detormatior f bread made with 


“paly type” compound ition ofl pressure 


Gelsoy is likely to find favor with production men 


since tt, like PO \IS. imerease ibsorption and 
has a desirable etfect on dough handling properties In 


the commercial trial the shop superintendent noted that 


! 

: the Gelsov-treated dough passed easily through the 
divider. had a slight flow in intermediate proot as a 
vel] developed doug) hould have and at thre molder 

\n entirely satistactot evaluation the laboratory it sheeted witl exceptiol il ease, Wi dry, and elastu 

results is not possible because of the wide vartations 1 Phe use of 162 Gelsoy was, in this trial, also accom 
the data In our re sult there vas a wicl difference m anied by an increase of 10% in the vatet absorption of 


solids, at 
solten 


whe 


ness. We believe, nevertheless, the data just ing effect which 1s equivalent t Gielsov or to 
‘ i}y] 1, ) nel 
clusion t it it t tut ] i cerides Howe the r ult with whey solids 

iItening effect u thie ratory witl | cl \ thre commercia tria were due to 


oxidation level and the resultant low volume 


compact bre id iddition at vhev solids cid 


t mecrease cle il oOrption inal welded doughs with 


ws of tae tenden Wal overcome 


ul 

laboratory work by use of suitable quantities of oxidizing 

ae vent. We did not, however, have sufficient material 
to determine o lation requirement lor either Crelsoy 
u 1 : 

( r the licl practice and the lacl 
> proper oxidation eflected in the loaf volume data 


whey 


thie 


TABLE 
en Loaf volumes for 1- and 2-day old commercially baked bread 


AGE F BREAD IN HOURS old It quite probate t ised on laboratory 

Figure 1. Compressibilities obtained with Bloom gelometer, doughs contain 
using '4-inch slices, on a control bread, bread containing Pro ‘ lids and Ga kd have increased th 
Gel, and a bread containing 0.5 POEMS from commercial olumes of the bre { line Umost equal to thy 

production. Values indicated are averages obtained from 13 
slices per loaf, using 4 to 8 loaves. 
‘ the breads contami tiv 


ott 


NES 


lie thie 


they are 
the 


lo 


| 
af 
SORTN SS FROM SOY FRAG PIONS 
| 
‘ 
| 
4 
| 
sottness between loaves 1 the same both the dougn 
controls and the softened loaves Likewis the results Phe laboratory result vith the use of wil : 
| 
110 
| 
| 
= 
2 
= shown in Table 2. This is especially true tor ma a 
| 
E | 
a | ld brea 4 
E @ Proge lo) 
a Commercial (With 5% Emulg ‘ - | 
‘ 
a 
10-1] a he olid can be obtained wait 
\lso. nelicated trom: the data ] ] 
guia: Known relationship between POEMS and the 
monovlveeride that the ini Vive it tiie 
| level are about equi dent to the monoglycerides at Lhe ( re nteresl ee 
() 4° level crumb sottne \lthoug! thie nrecovered ports this 
ingle compari ide. it rs that there fron bent pret represent al 
olyvcerice core teed’ tovethet 1 nil \ ( ‘ TCH Proce OFs, 
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ind their recovery would be a benetit to the processor 
as well as to the publi 
Fhe chief compositional ditterence between Gelsoy 
nd whey solids is in protem content. Whereas, the 
(elsoy contains about mitrogen, the whey solids 
inalvze about 2.547 nitrogen on a moisture-free basis 
indi only about one-half of the whey mitrogen 1s protein 
nitrogen. This relationship suggests the possibility that 
the bread softening etfect of whey solids may be due to 
nonprotein component. Work on the whey solid ts 
bemny continued 

With sufficient material to establish optimum oper 
atine conditions, it is very likely that at least one of 
these sey products may prove to be of value to the baker 
in obtainme desirable dough handling characteristics 
and decreased crumb firmness with the advantage over 
the POMS of resiheney in the bread crumb 
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The Volatile Content of Air in Commercial Apple Storages* 
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It is shown that the atmospheres of two large com- 
mercial cold storages, analyzed at regular intervals to 
determine their content of ethylene and other vola- 
tiles, remained relatively low in ethylene concentra- 
tion (.10 mg. to .15 mg. per cu. ft.) and in other 
volatiles (less than .1 to more than .15 ml. 1N cerric 
sulfate equivalent per cu. ft.). 


Keen competition in frit marketing, with emphasis 
on fine quality, demands additional refinements all 
phases of apple production and handling. In order to 
retain good quality in stored fruit optimum conditions 
of maturity, temperature and humidity are required 
In recent vears turthes storage tech 
nique has been sought through the removal from stor 
age atmospheres of naturally evolved fruit gases thought 
to be detrimental to keeping life of the fruit. Numerous 
“air purification” experments have been conducted 
using filter mediums such as activated carbon to adsorb 
volatiles from the storage atmosphere (3). Some in 
vestigators have reported considerable suecess in 
extending keeping life of apples, but other workers have 
found no benefit from the use of activated carbon filters 


REVIEW OF LITERATURE 


‘ 


hor many vears scientists have been aware of the stimulating 


fleet of ripe fruit on unripe trunt. Early in the 20th century 


Contribution No. 810 Division of Horticulture, Experimen 
tal Farms Service, Canada Department of Agriculture 


Horticulturist, Frort Harvesting and Storage Investigations 


Experimental Station, Summerland, B. ¢ 
Senior Horticulturist, Froit Harvesting and Storage In 
vestivathu Experimental Station, Summerland Ih. ¢ 


bananas, in shipments from Jamaica to the United States, wer 
observed to ripen rapidly when mixed with oranges or other 
lots of ripe bananas. Denny (2) showed that ethylene was etter 
tive in ripening and colouring oranges. Elmer (3) demonstrated 
that gases from ripe apples inhibited sprouting of potatoes whil 
Huelin (717) showed that similar effects on sprouting potatoc 
could be obtained by both pure ethylene and gases from ripe 
apples. Kidd and West (72) in 1933) produced immediate in 
crease in respiration rate of preclimacteric apples by exposing 
them to vapours of ripe apples. It was Gane (6) in 1934 wl 
positively identified ethylene by chemical tests as the active 
stimulatory substances produced by apple 

In addition to stimulating ripening, naturally evolved frui 


gases are thought to contribute to storage disorders such a 
scald in apples and pears. Although acetaldehyde ts thought t 
cause scald, other substances such as vapours of ethyl acetate 
amyl acetate, or methyl butyrate have been shown to produce 
scald artificially (7 

It is therefore apparent that volatile accumulations are capable 


of impairing keeping quality of fruit under certam conditiot 
Removal of fruit volatiles from storages by means of activat 
carbon air purification has been recommended by some authors 


ties as a means of prolonging keeping life of apples 

Among the first reports on air purification to arouse interes 
were those of Smock (73) in 1944. He suggested brominated 
activated carbon as a satistactory filter for removing fruit vola 
tiles. Various reports by Smock and Southwick m the following 


vears midicated considerable success in scald control plus 2 to 4 
weeks extension in storage life of apple sas a result of activated 
carbon air purification. Their bulletin (74) im 1948 review 


numerous air purification tests on both an experimental ane 
commercial scale in which good results were obtamed in scale 
control, odour removal and extension of storage lit 


Benefits from carbon air purification of apples have als 
heen reported in investigations by Van Doren (/5, / \ 
showed 1 to 2 months extension of storage lit 

There are, however, conflicting reports concerning — tl 
merits of air purification, conspicuously those of Gerhardt 


in Wenatchee, Washington, Fidler fi in England and Fi 


| 


rABLE 1 
Progressive seasonal changes in levels of ethylene and other 
volatiles in two commercia! apple storage warehouses 
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Figure 1. Seasonal changes in levels of ethylene and other 
volatiles in two commercial apple storage warehouses. 
! 


i loaded commercial apple storage there is approximately 


cu. ft. of free am pace per packed box lheretore a it ts 
issumed that 3 ml. (3.75 mg.) of ethylene are produced by one 
bushel «f apple im 24 hour is reported by Hansen this 
vould amount to a daily output of about 12 mg. of ethylene 


per cu t of tres int pace loaded forage 


times the concentration found at any time m the two storages 


This is many 


examiner 
DISCUSSION 
\t present there is insufficient knowledge to predict 
the effects of air purification for apples with activated 


‘ ark 
might not improve the keeping life of fruit the following, 


In considering how air purification might or 


factors must be taken inte account 

(a) Respiration and ripening of prechimacterte apples 
may be stimulated by ethylene Phis phenomenon has 
heen observed generally at temperatures considerably im 
excess of 32> F. and with relatively high ethylene con 
centrations, The minimum concentrations of ethylene 
and the lowest temperatures at which stimulation can 
he produced has not been determined 

(bh) Of the volatile substances produced by fruit, 
only ethylene is known to stimulate ripenmyg and only 
in preelimacteric fruit. The amount of fruit entering 
storage in the preclimacteric as opposed to the post 
climacteric stage has not been determined. Further 
more, negligible of ethylene are adsorbed by 
plain activated carbon 

(c) Acetaldehyde produced by fruit and associated 
with seald may be adsorbed fairly efficiently with acti 
vated carbon 

(d) Isolated apples exhibit a respiratory climacteric 
Volatiles 
from one fruit may stimulate neighbouring traits. Con 
a bushel box, the 


presumably as a result. of auto-stimulation 


equently bulk sample such as 
the climacteric will he determined by the 


onset of 
physiological age of the ripest individual capable ot 
causing stimulation puriheation to be effective 


therefore, would require that volatiles be kept to a cet 
tain minimum concentration m packed boxes im all parts 
of the storage 

lanited tests at the Summerland Station on apples in 
packed boxes well exposed to ar movement showed 
volatile levels at the centre ot the boxes at least twre 


hieh as that found in the surrounding sterage atmes 
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Furthermore, respiratory 


studies 


on 


Commer 


samples of fruit during the past season indicate that 


as much as 50% 


ott 


i¢ apples may be post-climacteri 
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according to the method of Gross of ¢ ornell University 
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sample 


measured 


15-30 cu 


It., 


metered 


through the absorption apparatus at the rate of 


litres per hour and recorded on a Wet 


~ 


20 


? 


lest gas meter 


Comparison of analyses with those from: smular tests 
in Washington and Oregon indicate that both ethylene 
both 


and 


other 


volatiles 


remained 


relatively 


low 


in) 


storages throughout the season. [ethylene concentration 
and other 
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10 


15 me 


cu. tt 


volatiles varied from less than 


of storage 


air 


1 to somewhat more than 


15 ml. .1N cerric sulfate equivalent per cu. ft. of an 
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Among the attributes of high quality beef muscle is 
a chara known as marbling which is generally 
associated with tenderness and flavor. Currently these 
effects are achieved through a high caloric intake in 
feedlots. This process is inefficient and results in un 
desired fat depots outside the muscular tissue. This 
paper presents an improved technique for the induc- 
tion of marbling by mechanically introducing fat into 
the vascular systems of beef. Results are described for 
the injection of modified whole carcasses, rounds and 
loins. Owing largely to vascular damage caused by 
standard meat packing house practices, uniform re- 
sults were not obtained with whole carcasses and loins. 
As evaluated on val criteria of overall fat dis 
tribution and marbling best results are achieved with 
rounds. These failed to reveal a marked im- 
provement in tenderness following injection. 
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t promise, this possibility 


the postermor myection showed the me 

was investivated in detail lhe use of multiple myection sites 
on whole carcasses was also examined. The experimental pro 
gram included imjection of carcasses at approximately body 


temperature, alter chilling to 35° to 40° F. and after raising the 
temperatur of chilled carcass« ty about 60° F Based on 


wmatomical consideration acl tl fat distribution im choice 


BEEF CARCASS INJECTION SITES 


Figure 2. Beef carcass showing sites for injection of 
melted fats. 


1 Thigh Posterior Vena Cava 

2 Perinea’ Region Jleo-Caeco- Cole A 

External Ihac A 4 Aorta 

4 Internal Ilac A 10 Separate Between Ribs 5 & 6 
5 Kidney 11 Injection Sites 

Posterior Mesenteric A 12 Br ichiocephaln Trank 


beet a formula was devised for determining the optimum 
amounts of added fat for each injected area of individual animals 
This formula was tested and corrected by actual myections 

Each injection that appeared to merit further mvestigation 
was evaluated by freezing the test meat, cutting it mto sections 
one to 2 inches thick and visually examining the pattern of tat 
distribution 

The paired comparison taste preference technique (3) was 
used to determine the preference for steaks prepared trom 
injected and noninjected meat. Samples 74 m. in diameter and 
about 44 in. in thickness were prepared by broiling for 10 
minutes on each side at a distance of 3 inches from a gas fan 
In each test run 40 observers were giver samples of steak 
Each observer was asked to comment on the samples and atter 
the secoml sample to state a preferences \ minimum time 
interval of 30 seconds was maintained between samples. Samples 
were presented in random order 

\ rank order visual preference study (3) was made to deter 
mine the relative rank of 3 types of steaks, U.S. Choice, Utility, 
and Utility with 13° injected fat. In this study the samples 
were placed side by side upon a table. A 2!) in. by 2!) in. win 
dow was cut from a plain sheet of white bond paper and placed 


directly over each sample. In each test the position of the sam 
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ple was changed periodically so that cach sample appeared 
each position an equal number of times during the entire study 
Twenty observers were used. They were asked to rank the 


samples in order of visual preference. Weighed scores were 
determined. For scoring 3 points were assigned for first place 
2 for second and one for third. The weighed score for a sample 
represents the total obtained after multiplying the first, second 


and third choice judgments by their respective values 


RESULTS AND DISCUSSION 

Injecting whole carcasses. | hie injection of unevis 
cerated animals was accompanied by certain imherent 
difficulties. Intestinal wall capillaries rupture and large 
quantities of fat were lost. Further it was necessary to 
ligate the coeliac as well as the anterior and posterior 
mesenteric arteries which lead to the intestine and 
viscera; this process is time consuming. Therefore, no 
further injection of uneviscerated animals was attempted 

\ttempts to inject fat anteriorly through the aorta 
were particularly unfruitful. While Kosher cutting at 
right angles to the jugular vein minimizes sticking 
damage, leakage due to vascular mutilation is not fully 
amenable to ligation. il follows the cut large arteries 
Vherefore, in subsequent tests the forequarter was re 
moved. In order to conform to the maximum area 
served by the aorta the forequarters were removed le 
tween the fifth and sixth ribs as illustrated in Figure 3 

The posterior injection technique showed more 
promise; however, examination of sections of test meat 


WHOLE CARCASS” FOR INJECTION PURPOSES 


Figure 3. Carcass cut along dotted line to prepare for fat 
injection of posterior. 
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FAT INJECTION OF BEF ANIMAL PARTS 


unts of fat peneti ited the plate 


ore, these tissu¢cs were removed 


ection resulted in poor distribu 
multiple imyjection sites were 


site procedure Was 


Vascu 


Xpermmentation indicated an improved 


optimum mi thod of injecting. then, 1s as follows 


-viscerate, leaving a long aorta and as few nicks and 


thie lorequarters at the 
junction ol a 


and flank. Inject tl aXe hanging by the hoeks) Figure 5. Appearance of steak from injected steer. Left, 
uninjected steak from utility grade, center, steak from U. S. 
choice and right, injected steak from utility grade. 


slashes as possible Cu ot 
tl 


we fifth and sixth ribs and remove the plate 


at three sites 
Lhe first site is prepared by tving oft the aorta before 
it forms the external iliac arteries and these latter are 


-< made into the aorta just internal iliac arteries. Injection is then made of the 


clamped. .\ single puncture 

un he third is the 
lustrated in Figure 4, oil i rounds via the external iliacs. The third site 1s the 
| ustri 


injected into both mterna 
the si al area ror the second site the clamps are re 


1 
posterior to the tre \s a 
unterior opening of the aorta into which the cannula is 


inserted and tied. Melted fat is then injected into the 
loin area. During injection a considerable amount. of 


iliacs simultaneously to fill 


external iliac arteries and placed on the capita 
ligation is required to minimize fat losses and maintain 


even fat distribution. At the conclusion of the injection 
the carcass is chilled and split 

I’xperimentation established that the weight of melted 
fat added in this sacral region or the area served by the 
first injection site should be approximately 0.7% of the 
weight of the entire eviscerated carcass. In the area 
served by the second injection site, o1 the rounds, this 
figure should be 4.0% and in the loin area, served by 
the third injection site, the figure should be 0.8%. This 
results in an optimum appearance of marbling. Under 
these conditions the meat contains by analysis about 
15°, added fat. Some typical data are shown in Table 1. 

excellently marbled loin steaks and round steaks are 
obtained from beef carcass injected in the recommended 
manner. Figure 5 compares an injectea steak from a 
U.S. Utility grade steer with an uninjected steak from 
a similar steer. Included for comparative purposes is 
a well-marbled U.S. Choice grade steak. At the recom 


mended level of injection changes in conformation are 

Figure 4. Injection of melted fat into beef internal iliacs ' 5 , 
via the aorta with external iliacs shown ligated. not great; however, a distinct marbling is noted. His 
TABLE 1 


Fat distribution of injected beef carcasses 
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\s seen 


tological hides made from these areas show 


hats completely penetrated the vascular system 


in Figures 6 and 7 fat has actually entered the endo 


miysial soaces between the muscle fibers themselves. 


Results of paired comparison preference studies made 


on injected and non-injected round and butt steak are 
lable 2 
\lthongh injected 


shown in 


steak appears to he 
steak, the 


Non-injected butt steak 1s pre 


round pre 


lerred to) non-imjected round data are not 
tatistically 
significantly when compared with imjected butt 
It is ditheult to fully explain this last observation, 


beheved that as the percentage of high melting 


ferred 
steal 
but 


oleostearin imereases above an eEXCessive coating 


effect is noted on the roof of the mouth 
Results of the rank order visual study made to deter 
mine the effect of varying percentages ol injected lat on 
preterence are Fable 3. It 1s noted 
S. Choice grade steak ts preferred visually 
Utility steak, either injected 


When the added fat 


consumer found im 
that the | 
when compared with U.S 


13% lat oot 
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with 


Figure 6. Longisection of fat injected beef muscle. Fat 
stained with Sudan IV. Note how injected capillaries follow 
laminae between muscle bundles and fibers. 


Figure 7. Transverse section of fat injected beef muscle 
showing fat stained with osmic acid. The black areas are cross 
sections through fat engorged capillaries, 
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TABLE 2 
Paired comparison taste preference study of injected meat 
Observer 
t selecting | Standard Gi snificance 
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I ted Round (14 
Ve ‘ t 
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But % O t 
TABLE 3 
Rand order visual study of injected meat 
Sa t tien t S Third 
s th Steak 
Injected Fat ‘ 
U'tilit Steak $ 


content Is in excess of 154 a veal-like pallor results 
Visual studies show that such pallor is not desirable 

Complete, uniform, and reproducible distribution of 
fat is difficult to obtain. This is supported by the ana 
lytical data in Table 1 and by many visual examinations 
of transverse frozen sections of injected carcasses. One 
of the major difficulties to be surmounted is control of 
fat volume injected, particularly when the amount is 
as in the loi area about 4 
pounds. This difficulty is accentuated by delayed drain 
age both from the meat surface and from the large blood 
vessels after removal of the cannula and forceps 

Most difficulty is encountered in controlling fat dis 
The increase in weight of the material under 


small, where it averages 


tribution. 
going injection includes not only the injected fat but 
superficial fat due to leakage and that which does not 
drain from the major blood vessels. Surface fat and the 
large blood vessels represent a constant 


fat trapped in 
For 


and relatively 
achieving satisfactory distribution of fat to muscle tissue 
temperatures of both the injection oi and meat are 
Injection of chilled carcasses is not feasible 


minor part of the fat injected 


critical. 
owing to vascular plugging with soliditied oil and ad 
If the injection oil 
of its melting point 


herence of collapsed artery walls. 
temperature falls to within 10° I 
and if the meat periphery cools to below 6000 F., incom 
plete penetration is observed on transverse sectioning of 
such meat. This is especially noticeable in rounds, and 


f dark, un 


is characterized by an unsightly margin « 


injected meat 
pressure is critical, especially at lowe1 


Injection 
sufficient, 


ranges. Although 4 to 5 pounds should be 
traceable to insufficient 


Pwenty to 25 pressure 


mjection anomalies pressure 
appeared below 10 pounds. 
has been selected as giving the quickest, most repro 
duethle results 

Fests were performed im which the position of the 
carcass was varied, in an attempt to facilitate fat dis 
When carcasses are hanging by the ribs, 
rounds to EXCESSIVE 


tribution 
there is a tendency for receive 
amounts of fat; when hanging by the hocks, the position 
that was finally adopted, a more uniform fat distribu 
tion results, 

Mutilations are a frequent cause of uneven tat dis 
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OF LUMBAR Characteristics of 1 { moainyected rounds are 
KI similar te Ose cil \\ 1 irbled steaks 
y ind roasts are produced and at the pr per fat levels the 
resultant marbling simulates that und an chore loim 
steaks. Control « olume imyected and of fat distribu 
tron, while presenting me problen substantially 
more satistactory thar Viole carca 
ire uniquely adapted to the injection process, With 
sight modification of packing house procedure, rounds 
Cal removed trot beet iTCusse preterably “alte. 
cl lling, ordet ti PA itl culat retraction 
Nominal care must be exercised ino evi cerating and 
handli vy in order to insure tevrit of the vasculai 
sten \dequate Warning 1 thr lulled round can 

easil ichieved by thie lenderay Proce 

SUMMARY AND CONCLUSIONS 
\ rapid method « mnulating natural marbling 1 
beet CATCASSES, beef row ds and Joims has been 
dleseribed 

Littl success hia bees ittammed with beef 
\Ithough satisfactory results have bee observed with 
cil technique ( ot beet developed to insure 
Figure 8. Muscles and blood supply of lumbar region consistant result Satistactory marbling can be con 


(T-bone steaks). 
1 Aorta 7 Multitidus Dorsi M 
2 Lumbar A X Longissimus Dorsi M 


istantly achieved by the myection of beet rounds Beet 


3} Ventral Bran of Lum 9 Intertransversales Lum 
bar A borum M 

4 Spinal Branch of Lumbar 10 Quadratus Lumborum M 
\ 1] Psoas Major M 


5 Dorsal Branch of Lambar 12 Psoas Minor M 
\ 13 Abdominal M 
6 Body of Lumbar Vertebra ] 


tribution. Mutilations oceur during evisceration and 
usually involve the aorta and iliac arteries. ‘his situa 
ton is aggravated in the pudie region, by the spreading 
action of travellers on overhead rails. Further, the aorta 
Is frequently cut posterior to the sixth rib: this results 
Ina portion of the lom remaining uninjected, It is diff 


cult to recognize vascular damage before pumping os 


initiated 
Injecting carcass parts. Ihe injection system ha 


been applied to beet le Wis beet rownas \ttempts ti 


inject unsplit cold loins by way of the aorta resulted in Figure 9. Fat injection of beef round via femoral and deep 
uneven fat distribution, Injection into the lumbar at femoral arteries, 
teries, as shown in Figure &, is slow, awkward and does 
not mprove the results. When chilled loins are warmed 
to 60° Fb. through use of the Tenderay process (4) be 
lore myjection unsatisfactory fat distribution stil 

By far the best and most reproducible results have 
been obtained with Tenderaved rounds ( Figure 9) witl 
rump and shank attached. Injections are made through 


the femoral and deep femoral arteries. The round is 


placed on a scale pratt rm so that the cut surface face 
the operator Vhe 2 artet ends are near the center of 
the cut surface as shown in Figure 10.) Press: res up te 
and oil temperatures up to 145) have been 


! 


used. Weight gains of 10% to 15 produce optimum 


marbling. The femoral artery is injected first re 
igure 10. Cross section beef round showing femoral and 
ceives two thirds the tal hie Injected F gure Cross ot bee | ) 
deep femoral arteries and veins 
round is allowed to drain briefly and thes senit ter thre 


Deep | 


cooles (40 | ) 


| 

4 

\ 
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{if 


rounds are easily prepared for injection under current 
packing house conditions 

existing techniques for fat injection present varying 
degrees of difficulty with respect to controlling the 
amount and distribution of fat 

Vascularly injected meat appears well marbled. It 
does not, however, simulate all the characteristics of 


well-marbled meat from feedlot cattle. 


Activated carbon as a volatile adsorbent for apple 
storages was studied over a two-year period. Air puri- 
fication achieved by use of activated carbon was not 
shown to benefit 7 varieties of apples stored at 31.5 F. 
Final judgment, however, must await definitive data 
concerning the ability of volatiles from ripe fruit to 
stimulate pre-climacteric fruit at cold storage tem- 
peratures. 


The term air purification has never been officially 


defined, but is taken to mean the removal from. the 


atmosphere of certain gases foreign to the established 
composition of pure air. In the ease of meat and dairy 
product storages it refers to the removal of various de- 
composition gases produced from bacterial, mold 
enzymatic action, and in the case of fruit: storages, 
mainly to the elimination of various metabolic gases 
arising from the respiration and ripening of fruit. the 
material ordinarily used for purifying air in fruit stor 
ages is activated coconut shell carbon, Air purifiers 
have been fairly extensively installed in apple storages, 
and four companies are actively engaged in_ their 
manufacture 

Charcoal has long been known for its adsorptive 
properties. The ability of charcoal to remove colours 
and odours from liquids, has been known since the 15th 
century though it was not until the close of the 17th 
century that this property was put to practical use 

tone black or char, the carbonaceous residue from the 

dry distillation of animal bones in closed vessels was for 
many years a key material for decolourizing syrup in 
the refining of raw sugar (9?) 

However, the last 40 vears have seen the development 
of a range of activated carbons whose adsorptive capaci 
ties are many times greater than that of bone char 
\ctivated coconut shell carbon is an important member 
of this group and gained great prominence during 
World War | as the adsorbent used in army anti-gas 
respirators. The range of use of activated carbons ts 
enormous, including purification of syrups, fruit juices, 
wines, vinegars, gelatines, various organic chemicals 
and a wide application as a solvent recovery agent for 
dry cleaning and other industrial purposes. Carbons are 
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also extensively used for removing taste and odour from 
water supply systems. 

The efficiency of activated carbon as an adsorbent is 
a function of its surface area which has been estimated 
to represent as much as 4.5 acres per cubic inch. It has 
also ‘been estimated that a certain brand of activated 
carbon contains 120,500,000,000 particles per gram 
The exact mechanics of adsorption have never been 
entirely explained, but include the factors of surface 
action, electrical charges and chemical activity. 

Optimum adsorption rates for activated carbons vary 
with physical conditions. Thus, in the case of materials 
in solution, lowering the pl! and raising the tempera 
ture usually increase rate of adsorption while less 
soluble substances are more easily adsorbed than more 
soluble materials. In the case of volatile substances, 
adsorption is increased by lowering the temperature 
\dsorption is normally a rapid process, but its speed ts 
governed by the suitability. of environment. Carbons 
eventually reach a state of saturation when they have 
to be replaced and the spent carbon reactivated. .\cti 
vation is carried out under patented processes using air, 
steam, carbon dioxide, chlorine and other chemicals, 
depending upon the purpose for which the carbon is to 
be used 

REVIEW OF LITERATURE 

Kidd and West (8) in 1933 were first to report that respira 
tion of preclimacteric apples could be stimulated by additions 
of ethylene or ripe apple volatiles to the storage air. Smock 
(11) m 1943 reported on the stimulatory effects of vapours of 
climacteric and post-climacteric apples on ripening of pre 
climacteric Melntosh and other varieties. These experiments 
showed that remarkable increases im rate of tissue softening 
occur when ripe app'c vapours are passed over unripe truit, at 
room temperatures, but little or no response at a temperature otf 
33° F. Attempts to remove the stimulatory gases with different 
adsorbents indicated that the only effective treatment was 
brominated activated charcoal. Experiments reported by Walls 
(20) im 1942 indicated that activated carbon was effective i 
adsorbing ethylene only at ca —40° C. and from a moisture-free 
atmosphere 

Further experiments reported by Smock in 1944 (72) wit! 
Duchess, Wealthy and Golden Delicious indicated that brom 
nated activated carbon was a successful agent for removing 
ethylene evolved by fruit, while the ineffectiveness of plan 
activated carbon was ascribed to high relative humidity in the 
storage atmosphere. Data published by Southwick (16) 1945 
demonstrated that activated charcoal was effective in removing 
from the atmosphere that fraction of apple volatiles which is 
reactive with concentrated sulphuric acid. Ethylene, however 
could only be removed from the atmosphere by the addition of 
elemental bromine to the activated charcoal 
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AIR PURIFICATION 
In 1948 Smock and Southwick (/ presented extensive data 
on semi-commercial application of air purification to ruit stor 
wes involving 19 separate tests over a 3 Activated 
coconut shi carbon (u n cases bron al 
storage temperature ere maitamed at 
that “when the results th all varieties we ther 
er the perme it is und that vit 
unbrominated carbon w ld a ibout 3 torag 
life of apple They surmise hat “the effect of air purification 
on added storage lite pr iblv due to the removal of 
naturally evolved ethylen 
With respect to scald the 2) found that good scald ce 
trol was obtained when single varieties were stored ilone, but 
not when mixed varieties were stored together. On the average 
aur wurification wath plan wtivated carbon gave 1 rood scale 
trol as did shredded oil paper, but in the study as a whol 
eald control was erratic. In a further paper (1948) Southwt 
and Smock vorking t Me Intosh, Cortland and Greet 
ing reported at storage temperatures ranging (1 ditterent tests) 
tt n 33 ty 36 | that activated coconut ell arbor added 
from 1 to 2 montl life to the fruit and that im mixed variety 
rooms it gave better scald control than shredded oil paper 
It Van Doret I’) reported results of a commercial 
“ir ition tria \Venat Washingtor Phe roon 
vith carhe ur purificatt had a capacity of 40,000 boxes, wa 
equipped with diffusers and ts and was maintained at 32° 1 
Five hundred and titty pounds ot wtivated carbon were used 
for volatile removal Phe check truit wa eld at 32° 1 Wa 
large commercial plant with central reverse alt distributiot 
len varieties, picked at 4 different maturity vere placed u 
heth air purthed and ck storage On April 3rd a t ere 
examined. and it was concluded, on the bast {opr ire test 
that air purification wtivated coconut ll carbon added 
ihout a month to t tora hie of the apple and) provide 
similar protection ag t ald as did otled wrap 
Fidler (J) in England in 1948 reported the results ot exper 
ments educe seald 1 torage using activated 
Ite vit ind without bron He found that complete re 
moval of volatiles t itmosphere witl Iter is 
tica:, that the reduction it worous fraction did not reduce 
cald but the reductiot t thre lorou fraction pl ethyl 
did give some measure of scald control 
Hanser is studied t air puriliea lengther 
Ket te \1 i \\ ary iby ra 
tors ( test ecomed t marked reduction rate 
softening and longer retent fi green skin colour where ca 
bon was used, his later rh in commercial storages mdi 
ited only a very sheht advanta in) f carbon-tre 
ve eck trunt \ir ana ‘ ved carbon t he meflectiy 
m cthviene ren il a irtially eftective val 
latile In a re t letter ( Jat }95 Hanser tated 
\\ hol puriftcatt i! { ive may bservabl 
result er certal iti the benefit ire not great 
cnoug t titv com cjal applheatt 
In 1950 Van Dores ] wain reperted on Comune il sea 
tests rification to Washington State trunt 
torage H mipa fferent commercia iit ith a 
‘ mit conta mount of carl equivalent t 
nit H ceri ferent wa 
Ouse variette f apple and 2 of pear ‘ 
make aw 1 er btamed mereased md keep 
moved tron 2 to 70° I <toraee \\ it thre thy con 
nereial ih air purifier a vith the home-ma mit ‘ 
igmihcant difference keepu lite of trunt re ted 
weribed this meffectivene ectively t (a on ad 
irt il (| fault true? t the unit 
1950) Grier arcit ported n the ether act 
coconut urbe it} ren il ihorat 
periment a semi-comt scale and a 
tallat ercia truit torage laboratory test 
arbon-treated at er irbon were « ducte it 
under identical conditiot humuidit ant irculatios 
Bartlet and Anjou pears, Jonathan, Red De ind Golce 
Dele ipples, picked at a range of maturity ere all store 
together t miilate miner il] wking he rocedure 


APPLE STORAGI 
the lab t nor did) ai 
cat it eciably reduce the 
evel ther volatile it In the semi 
mmercial laborat t 1 dourous volatil 
raction was lowere wt proximately one 
third the \ 

In terms of hrn ct il cald) reduction 
ca irvested Bart i in taveur ot ai 
purification, but not t t tlie ert quality. Apple 

t carly harvested Ked 

us im carbon t t ta puriveation did not pro 

storage life or i acity or dessert quality 

of Red (; nt) | ipples or At you 
pears 

Further experiments | Ge t d Samsbury (3/ using 
th ime experimenta torage roon is above, but this time 

airing bronunated and unbr it carbon tor am purifica 
tion. were reported in 1951, I ition to the experimental 
fruit. each carbon ceived 125 hoxe of cull Delicious 
( ditions im the cl k 4 cre t directly comparable 
this room did not rece i! is, but instead period 
increments of ethylene imvl valerate, amyl acetate 
ind acetaldehyde Mor it received more ventilation 
thir wt | i tlh if r rewom | xperimental 
con sisted ol Bart tt peat and Mi Intosh Red 
and Grolde ) 1 le picked at different 
maturities rl} test that brominated carbon was a 
more ethierent idsorbent ethvlene that lau activated carbon 
but both kinds were fective for volatiles other than ethylene 
It is not possible t tect r measure any significant im 
provement im rate ot ti ripening capacity, or dessert 
lity of pears and a tored ir purified by passage 
wh either activated ot inated carbon Scald mitensity 
ais reduced by air puri t but controlled more effec 
tively and economically t fruit wra 

LOS] ane m 1Y constructed a 
miniature laboratory ld storage and an it attempted to 

imulate volatile concentrat ind methods of retrigeration 
ipplication and defrost is found u mimnercial apple stort 

Non-ethyler t 1 to condense on the 
evaporator coils in consideral ’ tities and could be removed 
1 ibstantial an ts | ite lefrosting or brine spray re 
iveration tat t t ( thee ature cale, at least 
ray come t flective pourra tic 

‘ re 

Jacl fttempted t iss reason for 

r tathure if ! il i! rifieation tstallations 
inted it that { i peedily loaded 

th one variety. and thereaft ! nfrequently entered, vola 
tle accumulation rea i much lugher level than 
irge commercia t it! i in-and-out traffie and 
therefore frequent t it tent from ventilation 
it He is ft to tavour air pur 
tion in. tightly-1 tora vit comparatively small 
rom hut not in large st ! biect to heavy in-and 
it traftn 
recent 1952 1 ] expre thi 
wuthor’s most recent { tion, He contend 
that i rificat 1 t good apples trom 
riper apy stor wtivat nut shell carbon 
ed at the rat 6 OOO f apples and with 
i ! ement thi ¢ t ! it the rate of 100 
ret 1 t iif ipttiation can bn 
ed | ventilat H that air-purification 
‘ fruit, promptly stored 
storag t Hle stat that an 
Hi t carbo can 
| He t thie if that air purih 
fect t nd other 
the t rt 
} t trend mi torma 
t ate it that check 
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The mest recently published acount of air puriheation expert panel of shippers, inspectors and other mdustry official All 
ments is presented by Gerhardt ef (4s 195 Dhey compared lots were coded to prevent their identification as treated or checl 
the keeping quality of Red Delirious, Golden Delicious and fruit. Data on volatile content of atmosphere durin carl 
Kome Beauty apples and A ) pears stored with activated car ind check runs are given for 1952 seasor 
hen, brominated activated carbon and no amr treatment. Based 
n pressure tests, soluble pectin formation, organoleptic evalua DATA FOR 1950-51 SEASON 
tient ml seald control, the authors found no significant advar 
taves inf mroof fruit stored under air purtheation as compared Firmness of fruit. The cffect of air purification on rate 

softening of different varieties ts given in Table 1. These data 
nidicate that while there were sheht differences tirm 
EQUIPMENT AND METHODS hetween treatments and checks, in no case ere the difference 
experunent ere conducted at this Statiot sufficiently great or consistent to ascribe any benetit t a 
in the and season In order to conduct. the purihication 
experiment under precisely comparable conditions 2 cold storage Examination of fruit, March 21. (ine box of apples of ca 
8 chambers mensarine 6 x 12 x 10 feet were weed. Both rooms variety was removed from both air-puritied and non air-puritie 
A vere relrimerated by forced air water defrost unit coolers and storage on March 12. The fruit was held at a temperature of 
ere held a 31 | Defrost ster was drained away from th 65° F. until March 21st to simulate commercial handling cond: 
sone SS enidity. was maintained at 8S ta 95% The rooms tions. It was examined on March 21st along with similar boxe 
vere tmesulated, walls and ceiling, with asphalt-impregnated of treated and check fruit freshly removed trom cold storag 
cork beard and plastered The floor comsists of a conerete the previous day 
topping over cork board imsulatiot The doors were opened Pwenty-four judges examined the fruit and entered thet: 
momentarily ones pot day to mspect the evaporator coil for scores Of a unitorm report sheet vhicl evaluated 
‘ frosting. The only experimental variable was the inelusion im favour and appearance. Under firmness, fruit was rated as 
one room of a Pur Air purification unit. This unit consists of hard, hard ripe, firm, firm ripe and ripe, which tor purposes ot 
“a tan “aie ? tray of activated coconut shell carbon each tray tabulation Was evaluated at ,, 4,3 = and I points respectivel) 
even otca work reported nder our, truit was rated as fair ad, fair 
by other mvestigators, this should be ample carbon to handle at poor, poor, and stale, valued at 6, 5, 4, 3, 2 and 1 points, respes 
least | iked boxe kk tor a season Because of space tively Under appearance scorimg Was points tor hit é 
m the x rimental chamber. onlv 140 boxes were pomts tor medium and pomt tor dull total score tor cat 
included im cach treatment. Thus the adsorptive potential of the lot, based on 24 evaluations, was then compared; and data ar 
carbon was approximately 10 times that which was required given in Tables 2 and 3 
On the other hand, this surplus of carbon gave a more than fai From these data it is apparent that no consistent differences 
opportunity for the equipment to show what benefit could be hetween treated and check fruit could be detected by the com 
produced by adsorption of apple volatiles from storage air. In posite opinion of 24 judges, This tinding was confirmed by a 
the ecomd season replacement tray of activated coconut shell caretul examination by technical officers f the | Yporime tal 
carbon were obtained from the Crop King Company in Yakima Station who likewise could detect no difference in fruit condi 
ight varieties were placed in each room im order of harvest tion between treated and control fruit 
si McIntosh, Jonathan, Delicious. Red Delicious. Stayman Effect of air purification on control of storage scald and 
/ Newtown, Winesap and Rome Beauty. All trait was picked at soft scald. Storage scald was noted in some lots of Delicious 
; normal commercial harvesting maturity for the variety and and Stayman and soft scald in Jonathan. In order to determin 
} placed im storage within 48 hours of picking. Core temperature the extent of these disorders, counts of affected truits were made 
was reduecd to 315° 1 vithin 4 days of entering storage. Halt after apples had received nine days of 65° F. temperature folk 
of the fruit was stored loose and halt was packed im dry wraps ing removal trom cold storage. With Rome and Jonathan, 4 
Chled wraps were not used because knowledge of the effect ot hoxes of fruit were counted, and with other varieties one b 
the carbon treatment on scald control was desired per variety. The data are given in Table 4 

Phe troatunent wid variety nsed were the same m both 1950 The only varieties in) whiel cal 
uvul 19S] except that m T9S1] tor the tirst 6 weeks of storage. developed were Stayman and Red Delicious, both of whicl were 
both rooms were held at 3 | and then reduced to 31.5° | harvested a few days immature Scald was most severe im a 
Since the 35° KF. temperature imulates that found in some Stayman used in the experiment, whether treated or control 
commercml storages durmyg the harvest season it was felt that lots. With other varieties, there was a slight scald development 

: the carbon mught prove to be more effective m combating the but not significantly different amounts between treatment () 
etteets of the Ingher phystologieal activity of the fruit resulting the whole, slightly more scald is reported with air-puritied a 
from 35° } torage compared with check fruit, but the difference ire more likely 

Samples of fruit from each lot were pressure tested at picking due to sampling errors than to intrinsic differences 

A and at regular intervals durine storage with a Ballaut tester Slight soft seald was found in some lots of Jonathan, but 

using a meh wu December soluble pectin Sigmiticant improvement cut to storage of trumt under ur 
determinations were carried out accordme to the Carre and puriheation was noted 
Haynes procedure, using composite juice samples prepared from 
1) representative appl DATA FOR 1951-52 SEASON 

In bot seasons the fruit was removed from storage in mid Firmness of fruit. Data are presented in Tab to depret 
March and exammed for appearance, flavour and tirmness bv a progressive changes in tirmness of different varieties tore 


TABLE 1 
Influence of activated carbon air purification upon firmness of apples during the storage season 


Firmmness of fruit examined oF 
, brat \ De Ma 
j 
| ‘ det of i ‘ 


AIR PURIFICATION 


TABLE 2 
Influence of activated carbon air purification upon appearance, 
flavour and firmness of apples. Composite rating of 24 judges. 
Apples removed from 31.5 F. storage to 65 F. on March 20/51 
and examined on March 21 51 
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TABLE 3 
Influence of activated carbon air purification upon appearance, 
flavour and firmness of apples. Composite rating of 24 judges. 
Apples removed from 31.5 F. storage to65 F. on March 12/51 
and examined on March 21/51 
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M ( Mel ( 
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{ 
TABLE 6 
vit and waitl it irl i These data mdi 
Influence of air purification on firmness of apples nine days 
tw " range ! Variatl constistet 
: cha sorter following their removal from 31.5 F. to 65 F. 
( t differe ‘ be tound between treated and 
eck fruit © test 
Mar 11 } eacl t were moved tron \ Check 
ke torage tor a pa el wt t mid atter S day it 6 | 
yore i ill pre re tester | data ire Mel 
lable 6 again indicate that 4 1s i\ it warn 
temperatures no significant differences firmness could Red D 
discerned between fruit held with or without air-purifieation a D 
Soluble pectin changes. conversion of protopectin to 
oluble pect is a normal physiological proce m the ripenme R 
of apple Tle peed at wh this change takes place is ofter 
on ble pect determination were made at regular interval m 40 | j it | | ra wi ire giver 
throue t the tora te ju yer lable 7 lhese data 4 wate ver tth «difference betwee 
repare 1) tat ca lat f analyst wn ncifferent dat th the except ia vreathy reduces 
TABLE 4 
Influence of activated carbon air purification upon incidence of storage scald and soft scald in apples 
) 
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TABLE 5 
Influence of activated carbon air purification upon firmness of apples during the storage season 
) 
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TABLE 7 


Influence of carbon air purification upon soluble pectin 
formation in apples during the storage season 


ble pectin contained um 40 mil 


Ap 


or air-purified Winesap on all dates of 
vy of the lack of difference between air-puritied 


oluble pectin value 
vie 
amd check fruit of other varieties stored in the same room, it 1s 
likely that the lower soluble pectin value for air-purified Wine 
ap is the result either of sampling or analytical error, This 
difference is not borne out by a coresponding difference in_ fruit 
firmness on the April examination 

Examination of fruit, March 19. Qne box of air-puritied 
and cheek apples from each variety was removed from 31.5° F. 
torage on March 11 and held at 65° F. until March 19 A 
similar withdrawal of fruit was made on March 18 and placed in 
65° F. sterage. Both lots were examined on March 19, the first 
lot to represent fruit held for a week at retail store tempera- 
tures and the second lot of fruit to represent fresh cold storage 
stock Vil lots were placed under code number to conceal their 
identity and were critically examined for appearance, flavour 
and firmness by a group of 22 judges who represented packing 
house managers, inspectors and other industry officials. Each 
condition characteristic was rated as good, fair or poor with a 
respective numerical evaluation of 3, 2 and 1. Thus the posst 
ble top score under any category would be 22 x 3 06 

The seores of all judges were averaged for each characteristic 
and are presented in Tables & and 9 A critical examination of 
these tables fails to reveal any consistent or significant differ 
ences, between fruit stored under air-purification as compared 
with cheeks, whether examined directly out of cold storage or 
following & days at 65° F 

Volatile levels in storage rooms. No measurements of vola 
tile content of the storage atmosphere in the carbon and check 
rooms were made in 1950 and 1951. However, during this past 
eason 3 pairs of volatile determinations were made in the car- 
hon roam which contained a somewhat similar quantity and 
assortment of apple varieties to that used in the 2 years the air 
purifieation experments were im progress In each pair of runs 
the same quantity of fruit was present in the room. In the case 
of the January 14 and January 21 runs volatile content of the 
room was lower owing to the removal on January 2 of one 
third of the fruit from the room 

\ “check” run was first obtained over a 24-hour period. The 
fan of the air purification unit was then turned on and 6 or 7 
days later a further run was obtained to determine the effect of 
carbon adsorption on volatile content of the air. The quantities 
of air m each run were accurately measured with a wet test 
meter amd the ethylene and “other volatile” content was deter 
mined by the method of Gross (unpublished). The results ob 
tained are reported in Table 10 

These data indicate slight but meonsistent differences i 
ethvlene content between carbon and check runs. This finding, 
however, ts not at variance with work of other investigators 
1?. 12, 20) who have shown that ordinary activated carbon at 
cold storage temperatures is ineffective in adsorbing ethylen 
With the exception of the first test, however, other volatiles 
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were significantly lower in the carbon than in the check treat 
ments. Both ethylene and other volatiles were present at rela- 
tively low levels in either instance. In a later paper Porritt will 
report on volatile levels encountered throughout the season in 
two commercial cold storages. 


CONCLUSIONS 

This paper reviews the background of activated car 
bon as a volatile adsorbent for apple storages and 
presents further data based on two years of experi- 
mental work. The experiment, conducted under care 
fully controlled conditions at 31.5° IF. with 7 varieties 


TABLE 8 

Influence of activated carbon air purification upon appearance, 

flavour and firmness of apples. Composite rating of 22 judges. 

Apples removed from 31.5 F. storage to 65 F. on March 18/52 
and examined on March 19/52 


Variety Treatment Appearance | Flavour Firmness 
McIntosh carbon ‘7 44 9 
check 5 45 
Jonathan carbon 7 
check ; 
Red Delhecrous carbon 5 is 
check 37 18 
Stripe Delicious carbon 56 ‘4 
check 60 | 51 ‘4 
Newtown carbor 
| check 62 34 6 
Winesap carbon 58 6 
check 60 | 51 50 
Rome Beauty carbon 60 54 
check 49 51 
Possible score for good appearance, flavour and firmness, 66 
TABLE 9 


Influence of activated carbon air purification upon appearance, 

flavour and firmness of amples. Composite rating of 22 judges. 

Apples removed from 31.5 F. storage to 65 F. on March 11/52 
and examined on March 19/52 


Variety Treatment Appearance Flavour | Firmness 
Metntosh carbon 48 35 
check 
Jonathan earbon x 7 
check 5 8 
Red Delicious carbon $5 $7 17 
check 47 47 4 
Stripe carbon 41 $3 
check 47 
Newtown carbon 56 
check 54 
Wiinesap carbon 57 17 
check ot 
Rome Beauty carbon 4? 
check $8 
Possible score for good appearance, flavour and firmness, 6¢ 
TABLE 10 


Influence of air purification on volatile content of atmosphere 
in experimental storage rooms, 1952-53 


| Volume Volatile content 
Date Treatment | of air 
analyzed Ethy lene | Other volat 
t. ft ma mi IN 
red 1 
ft 
Dec Check 4 | 
Dec. 11 Carbon | ! 
Dec. 17 Check 1 5 
Jan. 14 Cheek 5 
Jan Carbor x 


” ma mao 
ch 
' 
‘| 
Rome Bevut 8.8 "9.2 
heck ! wo 


PURIFICATION 


ATR 


m ke eping 


Superiority 
a panel of over twenty 


The 


appraisal of the fruit was made on the basis of firmness, 


any 


te reve 


ot apple 


quality of air-purified over check fruit evaluation 
of fruit 


judges experienced 11 


ndition was ma 


the appraisal of apples 
Havour and appearance and each lot was examined both 
¥ an interval 


Ire ssure 


removal from and 


at 635° I 


at time ot 


of 8 or Y days tests and soluble 


pectin determinations taken at regular intervals through 
out the failed Hnprove 


Wied any 
ment in firmness of air-purified as compared with check 


to meicate 


storage season 


fruit 
It is recognized, however, 


effects of 


that there are inve stigators 


who are convinced that the air-purthication for 


apples are not only measurable but sufficiently striking 


to warrant the investment of considerable sums ol 


Money on alt urihcation equipment further exper 
| 


] 


seems desirable in an attempt to resolve 


mental work 
these two viewpoints 

Hlowever, there can be no fundamental basis for 
purification for apple storages 
the 
stimulate pre 
(30 ty 


pliag e, the 


judging the merit of au 
until undisputed knowledge ts available concerning 
trom Iruit to 


cold 


ability of volatiles 
storage temperatures 
take 


volatiles necessary 


fruit at 
this 


level of ethylene or 


climactert 


36° F.). and 1 stimulation does 


other 


measurable 


to calise 
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A method for determining the pH of dehydrated 
stabilized egg is described. The pH measurement is 
made on the reconstituted sample after it has beer 

/ cooked. The method is shown to be valuable as a con 

trol test since it is more sensitive to acidity and alka 

linity than when uncooked eggs are used. To deter 
mine the pH range that describes the most desirable 
product consumer and laboratory tests were applied, 
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Dehydrated Stabilized Egg. Importance and 
Determination of pH*’ 
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respectively, to scrambled eggs and to sponge cakes 
(prepared from dehydrated stabilized eggs) of vary 
ing pH. A cuitable for the pH of cooked re 
constituted dehydrated egg was shown to be from 7.0 
to 9.0. Formations of under conditions of 
heat and high pH were noted. The reaction apparently 


involving iron and sulfur compounds can be inhibited 


range 


green color 


by a metal-complexing agent 


miber pl Css e bemy used for stabilizing 

the flavor, color, solubility and other desirable proper 

ties of dehydrated egg « ring storage \nnony these are 
gas packing, drying to ve oisture content, re 

moval of glucose by fe tation, enzymatic oxidation 
nd id t cidificat proce 

‘ first reported b tewart, Best and Lowe (5) who 
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used 10% lactic ting the pll prior to dry 


ing. They found that acidification had a marked bene 
hem! effect on solubility, but that lowering the pli be 
low 6.5 caused an objectionable alteration in flavor and 
texture. Bovys and kevold (2) used dilute hydrochloric 
acid ance found that acidification of eyy emulsion to the 
pli olepy 
palatability during storage These workers reconsti 
tuted the acidified egg powder with sodium carbonate 
equal to the acid used im acidification in order to prevent 
undesirable textures from developing during heating 
Conrad ef al. (3) state that when sodium bicarbonate is 
used for neutralizing the acid, the correct amount to add 


te the acidified powder is 1.56 of the weight of powde 
| | 


In order to realize the benefits of these developments 


for the Armed Forces, the (Quartermaster Corps, m 
O49, adopted the acidification process tor the produc 
thom «ol powdered evy hie product, called ive, 
Inhized, Dehwvdrated, is 
destyned to the flavor stability 


manufactured by a process 

\fter the liquid 

peusteurized, it is acidified with hydrochloric acid 

and then spray dried. Sodium bicar 

idded to the evy powder at the plant in order 

to restore the normal pll at the time of reconstitution 
ane use 

Research at the Quartermaster and Containes 

Institute has demonstrated that the flavor, color and 


talnlized egy are adversely 


functional properties ot vy 
atteeted by either madequate or excessive amounts of 
burthermore, the addition oft 
odium bicarbonate im quantities bevond those actually 
needed would have the same monetary effect as an 
equivalent adulteration of the product. One objective 
of this study wa to establish pll limits for dehydrated 
talnlized eve which would msure the presence of the 
optim level of sodium brearbonate 

During reconstitution of dehydrated stabilized eve, 
carbon droxide 1 venerated by the reaction between 
acid and Incarbonate. Because o 
the ditheulty of obtaming reliable pll measurements in 
the presence of carbon dioxide, a second objective of this 
tudy was to develop a dependable method for measur 
ing the pil ot this produet 

Fests midicate that > which give a certain 
value when one method of reconstitution 1s followed may 
not give the same value when the manner of mixing 1s 
changed. The variable nature of pll measurements ts 


dlemenstrated by the data Vables 1 and 2.) Loss of 


volk, 5.5, nnproved nirkedly the retention of 
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carbon dioxide from the mixture causes the pl! value to 
rise, and the tinal acidity depends upon the extent to 
which the carbon dioxide is liberated. The efficiency 
and speed of the mixer, the time of mixing, the degree 
of aeration, and the temperature influence the rate of 
liberation of carbon dioxide. The pli value of aciditied 
powder to which no sodium bicarbonate had been added 
was found to be independent of the manner of mixing 
In order to obtain consistent results, it is necessary to 
remove carbon dioxide under uniform conditions. By 
defining the brand name and type of mixer and_ the 
time for mixing, uniform results can be obtained. bor 
example, with 30 seconds of blending in 4. different 
Waring blenders,” the pH values of a commercial sam 
ple were 7.3, 7.4, 7.4 and 7.4. However, it is desirable 
to avoid specification tests which are restrictive with 
regard to equipment requirements. For that reason, the 
possible advantages of heating the samples to remove 
carbon dioxide were investigated. On the basis of data 
published by Conrad et al. (3), it appeared that varia 
tions in acidification and neutralization were reflected 
best by the pll of cooked, rather than uncooked, re 
constituted egg. Thus, in addition to providing the 
desired standardization of the test, cooking the samples 


should also give more informative results 


MATERIALS AND METHODS 
Equipment. 
(a) Balanee and weights, for weighing to the nearest 0.1 
(b>) Warme or similar tood blender, with covered jars 
pH meter equipped with glass and calomel cleetrod 
(kive-inch Beckman electrodes with shielded leads for 
use external to the pH meter were used with a Beckmat 
Model G meter 
Cooking apparatus (Figure 1) 
a. No, 10 tin can, 6'y in. diameter, 7 m. high, provided 
with wire-sereen shelf 2 in. abowe bottom 
hb. Wateh-glass cover. approximately 73, in. diameter 
set moinverted position Coonvex side up) o cal 
( Source of heat 
Phermometer 
Crucible or beaker 
Cold water bath or 
Spatula 
No. 7 rubber stopper 
Crystallizing dishes, approximately 401 
Graduated cylinder, 50 ml 
Beakers, 50 ml 
Reference butfer solution (pH 4.0 and pH 7.0) butters 


were used.) 


Phe mention of this and other commercial products 
not mply that they are endorsed or recommended by the Dk 
partment of Detense over other similar products not mentioned 


TABLE 1 
Eftect of method of reconstitution upon the pH of dehydrated stabilized egg 
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pH 
3 Method of minis lime of mixing, minutes 
Ka 
nmever flask 6.9 
4 stirrer and t 
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Hland Mixon ret 
Milk Mx 
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ABILIZED FOG, | 


Gloss cover 


No 


4inch 


Crystallizing 
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screen support 


Figure 1. 


Apparatus for cooking reconstituted powdered egg. 
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Preparation of scrambled eggs Phe follown formula 
vere used 

W M tM 
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Listille t on 36.0 ml 
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Salt OY p 
Soluble pepper base 0249 
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TABLE 2 
Effect of method of reconstitution upon the pH of dehydrated stabilized egg, measured before and after cooking 


The green color is apparently the nearly as effective as heat for removing carbon dioxide 


vreen appearance 
result of changes mitiated by an ovet alkaline condition, 
since it can be produced in sample number 1, also, by 
adding to it excessive amounts of sodium bicarbonate 
(meoditied: 3.067 columim) uncooked samples 
reconstituted with the Waring blender (1.50 column ) 
have nearly the same pll, 7.3 and 7.4, whereas the pli 
values after cooking are very different, 8.4 and 9.4. The 
fact that sample number 2 is too alkaline is reflected by 
the pll of the cooked sample, but not by the pil of the 
uncooked sample. Also, the green color which develops 
on cooking is a simple practical test for over-alkalinity 

\dditional comparisons of pll determinations made 
before and after cooking are prese nted in Table 3. Sam 
ple number 3 was bright vellow when cooked; sample 


he pll 


values of these samples before cooking were 6.8 and 7.3, 


number 4 when cooked was a dirty vellow 


respectively, but after cooking they became more alka 
line and the pil values, 7.4 and &.7, show a much greater 
ditterence The pll value of 7.7 determined on un 
cooked sample number 5 would indicate that not much 
excess sodium bicarbonate had been added. When 
cooked, however, this sample had an abnormally high 
pli (97) and a dark green color, Sponge cakes made 
with sample number 5 were a dark color and had texture 
and flavor defects 

In order to obtain the figures in the third column of 
lable 3. 20 ml. of an O.OSS M solution of hydrochloric 


acid plus 7 ml. of water were used for reconstitution of 


gy. Twenty mil. of the acid solution are 


‘ 
equivalent to O15 g. of sodium Inearbonate, or 1.5% 


the delhivdrated ey 


ona T0-gram sample of egg powder. hydrochloric 
acid and sodium bicarbonate were used in equivalent 
amounts at the time of manufacture, the acid added in 
reconstitution should result in a pill value for the un 
cooked sample very near to 5.5. It ts interesting to note 
that only sample number 3, the one which was bright 
vellow when cooked, gave such a value. In this instance, 
the plT values before and after cooking differed by only 


O.3 un Presumably, the large excess of acid was 


from the solution. 

Much of the data in Vables 2 and 3 were obtained on 
commercial samples after they had been moditied by the 
addition of either hydrochloric acid or sodium bicar 
bonate. The data for the curves in Figure 2 were 
obtained by adding increments of sodium) bicarbonate 
to acidified egg powder which contained no sodium 
Incarbonate. The pronounced difference in the slopes 
of the 2 curves, especially in the important region neat 
1.5 sodium bicarbonate, explains the greater sensi 
tivity of the method of determining pll after cooking 
Sinnlar curves were made with sample number 1 
(Table 2) after adjusting the effective sodium bicar 
honate concentration by the addition of various amounts 
the 2 
sets of curves were virtually superimposable was inter 
preted as establishing the validity of pill measurements 


of hydrochloric acid or sodium bicarbonate 


made on modified commercial samples. 

Effect of pH on palatability. Betore the method of 
determining pll of cooked egg could be used as a con 
trol test, it was necessary to establish the pll range 
which describes the most desirable product. For tlaven 
evaluation scrambled eggs were tested by consume 
observers using the hedonic scale method (4). Forty 


TABLE 3 
pH of dehydrated stabilized egg, uncooked and cooked 
pH 


Nominal sodium bicarbonate 
(percent) 


ooke« 


woked 


neooked 
Cooked 


Uneookes 
Cooked 


owder, modified 


owder, unmodifieu 


1) 
pli 
Sar ‘ Cun t Method of mixing Nominal sodium bicarbonate percent 
i xed 1 minute 6.8 
ih) Malt milk mixer econds > 
War Blender veconds 
\ ; 
if 
66 74 
Cooked 74 . 
- 
7.4 a2 9.4 
* Commercial powder, meditied | standard hydrochloric acid solution 
Commercial powder 
: Commercial powder ed | t im bicarbeorate 
y 
pe 15! 
4 6.8 
"Commercial by addition of standard hydrochloric 
cul solutiot 
‘ 


Sodium bicarbonate (percent) 


Figure 2. Effect of cooking on the pH of acidified egg pow 
der reconstituted with sodium bicarbonate 


observers rated each sample on a 9-point scale ranging 
from /ike extremely to dislike extremely 

\cidified egg powder with O, 1.5, 3.0, and 5.0% of 
added sodium bicarbonate was used. Inasmuch as milk 
is listed as an optional ingredient in) Armed Forces 


recipes tor scrambled eggs 


one series of samples was 
reconstituted with water and evaporated milk, while 
water alone was used for a second series. In either case, 
there was a distinct preterence tot the samples contain 
ing 1.5 and 3.0% of sodium bicarbonate, with no statis 
tical significance between mean ratings of these 2 levels 
( Figure 3). Without sodium bicarbonate, the scrambled 
eggs had a crumbly texture resembling that of cottage 


Ss 


— — 

| 
x 
= 
e 
[7 
= 


30 50 


Sodium bicorbonote (percent) 
Figure 3. Effect of sodium bicarbonate concentration on 
consumer preference of scrambled eggs prepared with acidified 
egg powder. 


DEHYDRATED STABILIZED EGG. IMPORTANCE AND DETERMINA #h., | { $5] 
T cheese prepared With ntamme more than 
| 5 3.0% of sodium biearbonat i rubbery 
5 sh | texture | powder dium 
1 bonate produced scrambled eggs by either recipe with 
a green discoloration, which had been found previoush 
9 of J to be associated with an exce ‘ biearbonate 
9 Phe 3.0% sample containing mil normal color, 
but without milk the green color wa hvhtly evident 
os} 4 The addition of milk was observed to lower the pil of 
cooked samples from 0.2 to as much is OS ofa unit 
inhubition at thie ereen Ce low null 1hitist ln due, 
: 7 | at least in part, to this lowering of the pli. The appear 
pH ance of the green vas deseribed by many of the 
rsh 4 observers as unappetizing and moldy lhe tasting and 
A scoring of these green samples were done in a controlled 
. ; test, but if they had been served under other cireum 
rOF 9 s 4 stances it ts possible that they would have been re jected 
/ ; entirely In any « ise, it would seem advisable to avoid 
| thre oft colors by id thom solu 
] Incarbonate 
| | 
4 


3.0% NaHCO, 


- 


Figure 4. Effect of sodium bicarbonate concentration on 
volume, color, and grain of sponge cakes prepared with acidi 
fled egg powder. 


Effect of pH on functional properties. |’reparing 


sponge cakes proved to Te the most convement wav to 
measure the hunetiona qualit ‘ thie powder 
\ciditicd egg powders with 0, 0.7 | 40 and 5.0% 
of added sodium bicarbonate were sed ln every test, 
the saaniple with 1.59 produced the cake of best flaver, 
texture and appearance ( Figure 4 lenge powders with 
smaller amounts of sodium bicarbonate produced cake 


with compact texture nel wath volun reduced a 


much as 15% When the ¢ vders contamed larges 
amounts of sodium bicarbonate, the cake howed coarse 
regular cell structures and dark uneven color 1 hie 


color of these cake inalyzed in the Hunter 


and Color-Difference Meter \s the amount of sodium 
Incarbonate in the eyy yx vder mcreased above 
1.5%, the colors of the crumb changed from vellow to 
brown and were a much a Z5% darket than normal 
lhe crust icquired olt-color, whieh 
olor-meter reading ( hea liiese cakes 


t bet crust 


| 
| 
| 
|| 
2% No HOO, NCOs 
fe 
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hie reaction between the hvdrochloric acid) and 
dium bicarbonate of stabilized egg is similar to that 


of a baking powder in the sponge-cake formula. Upon 
inspection of Figure 4, the question arises as to whether 
the volume of the first cake was reduced by a damaging 
effect of the acid, or whether the volume of the third 
ake was greater than normal because of the presence of 
i pseudo baking powder, \ control sample of unacidi 
hed powder made from the same egy pulp Was not 
avatlable lew COM parison | hie relore, sponge cakes were 


prepared with liquid egg as tollows 


(a) Liquid egg control 


(bh) Liquid egy acidified with dilute hydrochloric 


acid to pil 5.5 
(ce) Liquid egg acidified with dilute hydrochloric 
acid to pli 5.5, then neutralized with an equiva 


lent quantity of sodium: bicarbonate 


Phe liquid contents of 12 shell eggs were blended 
together and three 216-gram portions were treated as 
indicated, The sodium bicarbonate was added to the 
third sample just prior to its use m the cake formula 
Phe results of this experiment are illustrated in. Figure 
5. The volume of the cake prepared with acidified egg 
(number 2) was 24% below that of the control (num 
her 1). The volume of the cake prepared with acidified 
and neutralized egg (number 3) was only 30% below 
that of the control, The results demonstrate a loss of 
leavening power in the presence of acid, and a restora 
tion to the normal condition by the addition of an 
equivalent amount of sodium Iicarbonate 

Fests with serambled eggs and sponge cakes demon 
strate the need for close control of the addition of sodium 


gy powder. The results of 


bicarbonate to acidified egy 


these tests were ¢ xpressed in terms of pli by reference 
to the curves in Figure 2 and to similar curves prepared 
for other samples. It appears that a desirable range tot 
the pLL of cooked reconstituted samples is 7.0 to 9.0 

Effect of pH on color. | he relationship between the 
pli and the color of cooked eggs has been mentioned. 
Phe formation of the green color apparently results 
from changes induced by heat in proteins of the yolk 
at high pt and invelves a reaction between certam tron 


ind sulfur compounds of the egg. It was produced in 


Figure 5. Sponge cakes prepared with fresh shell egg treated 
as follows: (1) control, (2) acidified to pH 5.5, (3) acidified 
to pH 5.5, then neutralized with sodium bicarbonate. pH val- 
ues of batters: 7.8, 5.5 and 7.8, respectively. 


NOVEMBER 


stabilized egg of normal pit by the addition of an tron 
salt, sulfur, sodium thiosulfate, or ferrous sulfide. Sulf 
hydryl sulfur added as cysteine did not produce the 
color, The reaction was completely inhibited by the 
addition of a small quantity of Versene (tetra sodium 
salt of ethylene diamine tetra acetic acid), a sequestrant 
linkler and Soar (6) claimed 


for poly valent metals 

that the greenish-black coloration which appears on the 

surface of the volk of a hard-boiled egy is due to the 
1 


interaction between iron in the sulfur from 
the white. It was observed in this laboratory, however, 
that yolk, washed free of white and made alkaline, 
turned green when cooked. It would appear, then, 
that there is enough sulfur and iron in the yolk to pro 
duce the green color, and that the only contribution of 
the white necessary to develop the color on the surface 
of the volk of a boiled egg is the alkaline pll 


SUMMARY 

\ method for determining the pli of dehydrated 
stabilized egg is proposed in which the pli measure 
ment is made on the reconstituted sample after it has 
heen cooked. The advantages of this method are that it 
is more sensitive to changes in acidity and alkalinity 
than when uncooked eggs are used and that it gives 
results which are reproducible and independent of the 
method of reconstitution 

Fests with scrambled eggs and sponge cakes demon 
strate the desirability of close control of the addition of 
sodium bicarbonate to acidified egg powder. When the 
pli of the powder is too low there are flavor and texture 
defects and loss of aerating power; when it 1s too high 
there are flavor, texture and color defects. Furthermore, 
the purchase of excessive quantities of sodium bicar 
honate at the price of dehydrated egy constitutes a loss 
to the buyer. .\ suitable range for the pil of cooked 
reconstituted samples is 7.0 to 9.0 

Under conditions of heat and high pli, a reaction ts 
induced in either whole egg or egg volk which results in 
the formation of a green color. The reaction, which can 
be inhibited by the addition of a metal-complexing 
agent, apparently involves iron and sulfur compounds 
from the egg protems. 
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The eftect of vinegar eels on acid production by 
Acetobacter aceti was studied in pilot-plant vinegar 
generators. Higher acid production and greater effi- 
clencies of conversion were observed in those gener 
ators containing vinegar eels. 

Studi 


es oon 


nutritional tactors alfecting the pro 
duction of acid from dilute aleohol by dectohacter 


cet have led tor the stud ol the ettect of thre presence 


of vinegar eels fn i, )on the quick vinegar 
process. It has been observed that many industrial 
vinegar generators are infested with these eels, with ne 
apparent detriment to the operation. [lowever, most 
authorities on vinegar making have looked upon thei 
presence as undesirable Pheyv are venerally removed 
from the fished vinegar by pasteurization and filtration 


( ruess 7) indicated that the vinegar eels destrov the 


acid and are very while 
Wyant 
fermentation by destroving the film 


posed that then part inn the 


le isant 


appearance, 
reported that thev intertere with the acetu 
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on ubstances dt solved in the enviroment Veter 
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The Influence of Vinegar Eels (Anguillula Aceti) 
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nutrient the generators were dramed and charged with 6 liters 
of dilute distilled alcohol This was cireulated through the 
generators for 4 hours and then drained off. After this washing 
olution was tested 


followed by measuring — the 


procedure a new 


nutrient 

Thy ietihication proce Va 
merease of acid content and the reduction of alcohol content im 
titrated with 0.1667 N 
NaOH, using phenolphthalein as indicator Mlceohol was ce 


termimed chemically by dichromate oxidation followed by titra 


the circulating solutions \erd was 


tion of the residual dichromate with ferrous ammonium sulphate 


accordme to the method discussed by loslyn (7) flictencies 


of operation were calculated from the ratio of the actual amount 


ol acid produced te the theoretical vield expected from the 
decrease m alcohol content, as discussed by Allgeier ef al. (1) 


RESULTS AND DISCUSSION 


Lhe first series of tests were conducted with fermented 
euler as the circulating liquor lhe generator with 
vinegar eels produced 100) more acid at the end of 6 
days than cid the generator tree of eels ( Figure 1) 


Lhe efhiecrencies of operation were of the same order 


With «lneger cote 
(Ef ficmme 


Free of eels 


GRAINS AS ACET 


4 

TIME IN DAYS 

Figure 1. Effect of vinegar eels on the acetification of apple 
cider. 


? 


When dilute alcohol without added nutrients was the 
circulating liquor, there was no acid production in any 
of the © generators, When 0.010 potassium was added 
as potassium acetate to the dilute alcohol solution, the 
venerator with the vinegar eels showed a slow. but 
steady merease in acid production. While the increase 
in acid was mitially more rapid in the generator free of 
eels the production leveled off in 4 to 5 days and was 
surpassed by the one with eels after 8 days (Figure 2) 
\ shghtly greater efficiency was apparent in the genet 


ator with the eels 


Free of vinegor eels 
(Efficiency 51.3%) 


With vinegor eels 
(Efficiency 600%) 


GRAINS ACID AS ACE 


2 5 
TIME IN DAYS 


Figure 2. Effect of vinegar eels on the acetification of dilute 
alcohol containing 0.0! K from potassium acetate. 
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When 0.10% V0. was added as phosphoric acid to 
the dilute alcohol solution containing the O.O1G Ky the 
influence of the vinegar eels was remarkably significant 
The generator with the vinegar eels produced over 2 
times as much acid as the generator without the eels 
(Figure 3) and was about one-third more efficient 


70) 


with vinegor eels 
(Efficiency « 62%) 
\ 


Free of wine der eels 
(Efficiency « 488%) 


GRAINS ACID AS ACETIC 


+ 


‘ 2 J 


5 6 
TIME IN DAYS 


Figure 3. Effect of vinegar eels on the acetification of dilute 
alcohol containing 0.01°% K from potassium acetate and 0.10: 
P.O. from phosphoric acid. 


Fests were also conducted using NaNQ). as a. sole 
source of nitrogen. ach of 3 generators with vinegat 
eels was compared with a generator free of cels contain 
ing NaNQ), at the corresponding level, together with 
0.01% K and 0.1067 PLO. as in the earlier tests. Thus 
3 levels of N from NaNQ), were tested simultaneously, 
N, 0.050 N, and O.10% production 


70 


With vinegar eels 
(Efficiency 478%) 


GRAINS AC/D AS ACETIC 


Free of vinegar eels 
(Efficiency 243%) 


TIME IN DAYS 

Figure 4. Eftect of vinegar eels on the acetification of dilute 
alcohol containing 0.01‘¢ K from potassium acetate, 0.10: 
P.O. from phosphoric acid, 0.05'* N from ammonium chloride. 


and efficiencies are indicated in Figure 5. In the gener 
ators free of vinegar eels, very little acid was produced, 
while in the corresponding generators with vinegar eels, 


acid was produced but at a comparatively slow rate 
\dditional tests conducted with as a 


source of mitrogen showed good acid production both 

The inclusion of 0.05% N in the form of NEC in 
the dilute aleohol solution contaimmg the above men 
tioned levels of IK and I’? decreased both acid produc thon 
ind efficiency of operation in each of the 2 generators 
However, the generator with the vinegar eels produced 


much more acid (Figure 4) and vas almost twice as 


efficient as the generator free of eels 
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as mm earlier tests. both with and without the presence Inegar eels. The 


production and efficiencies were higher with vine elucidation of the mineral requirements of the vinegar 

var eels than without bacteria may lead to a clarit cation of the mechanism by 

These preliminary observtions show that the which the vinegar contribute to the acetification 
quick-vinegar type generators emploved the presence process 


of vinegar eels speeds up tl acetihcation process and 


ol vVinkegur eel Process 


las been found to ineres © both the speed of acetitication 
wih vinegar eels 
and the ethereney «of the coy CTsion «alt to 
hndings are not ivyrecment with obser 
Free of vinegor eels 
@-@ 0 vations reported by other workers. This effect Wiis 
particularly evident when the dilute aleohol contained 
he a source of phosphorus or of bot! phosphorus and nitro 
yen lhe total acid produced wa omewhat higher in 
the presence eels than mm them absence when only 
potassium was added. llowever. 1 pronounced effect 
30 of the vinegar eels was « vident when dilute aleohol free 
t dissolved salts was used 
nechanis by which tl] 
2 13 4 16 17 1@ 20 attect the Process has not vet heen made cle ul It 
TIME IN DAYS 
Ni VY sery V act as 
Figure 5. Effect of vinegar eels on the acetification of dilute Mat t 
alcohol containing 0.01 K from potassium acetate, 0.10% scaverigers Keeping the beechwood s| wings tree of dead 
P.O: from H.PO,, and three levels of N from NaNO.. vinegar bacteria thus permittine liv. ind active acetic 
acid bacteria to nd thereby increa my acetifica 
nereases its efficier lhe fact that negar els in thon: second. the vinegar eels depend on the bacterial 
combination vith morgan phosphorus gave higher cells in the quick-vinegar generator is a source of food 
vields tl] inn the same medium without vinegar eels may ind convert some of tl nutrient lt othe circulating 
ean conversion of morganic phosphorus to organically medium to compounds more readil ivatlable to the 
combined phi sphorus by the vinegar eels. Similarly, the vinegar bacteria. Thus there mav Ix t svinbiotic rela 
highes productions and lnghes ecthoencies of pera tionship established between the eel ind the bacteria 
tion observed when vinegar eels are in the medium with that is mutually beneficial 
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Irom the accumulation of old and dead bacteria threat trol vinegar nutactur f 13 
(104) 
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the interstices of the packing. Thus by the prevention 
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Relative Chemical, Functional, and Organoleptic Stabilities of 
Acidified and Glucose-Free Whole Egg Powders* 
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(Manuscript reecived June 5, 1953) 


Acidification, an empirical method of stabilizing 
whole egg powder, is shown to owe its effectiveness to 
the retarding effect of the increased acidity on glucose- 
induced phospholipid and protein deteriorations. Chem- 
ical measurements provide evidence, however, that in- 
hibition of these Maillard-type reactions by acidifica- 
tion is incomplete, thus accounting for the markedly 
inferior stability of acidified as compared with glu- 
cose-free powder. Other problems, such as initial dam- 
age evident in acidified powders and greenish-black 
discoloration in scrambled eggs prepared from dehy- 
drated powders, are discussed. 


iiification of whole-egy pulp to pil 5.5 prior to 


drying was proposed as a method of flavor stabilization 
by Boggs and Fevold in 1046 (4) 


gators had demonstrated the value of acidification in 


Previous investi 


retarding certain physical changes in dried eggs during 
IN), and Boyes and Fevold extended these 


storage yy 


results by showing favorable effeets on flavor stability 
employing the device of carbonate or bicarbonate addi 
tion to neutralize the objectionable acid flavor. Their 
results were limited to those obtained with laboratory 
prepared lyophilized powders and subsequently Conrad 
etal. (5) reported the successful adaptation of the pro 
cedure to spray-drying on a small seale. Further studies 
by the U.S. Quartermaster Food and Container Insti 
tute for the Armed Forces led to adoption of aciditied 
powder for military procurement (75) 

Lighthady and Fevold in their comprehensive review 
of biochemical factors invelved ino whole-egg powder 
deterioration pomted out that there was no adequate 
explanation for the beneticial etfeets of aciditicaton on 
flavor stability (77). The retarding effects of acidity on 
condensations involving reducing sugars and proteins 
are well known and have been demonstrated in “dry 


systems” such as whole-egg powder (2), dried egg 
\ 


stems, e.g., glucose-casein 


white (79), and model s 
(13), and glucose-bovine serum albumin (76). How- 


‘Presented in part at the National Research Council Dehy 
drated Ege Symposium held in Chicago, HL, Feb. 12-13, 1953 
"Bureau of Agricultural and Industrial Chemistry, Agricul 
tural Research Administration, U.S. Department of Agriculture 
Those studies concerned with the preparation and storage 
of the 26+ moisture powders were conducted cooperatively by 
the WRRL and Views or conclustons contained im 
the portion of this report which refers to these cooperative 
studies are not to be construed as necessarily reflecting the views 
or endorsement of the Department of Deferise 
"The Quartermaster Food and Container Institute for the 
Armed Forees is a branch of the Research and Development 
Division, Othee of The Quartermaster General, Department ot 


the Army 


ever, the results of Fevold ef al. (7) appeared to rule out 
these reactions as important contributors to off-flavor 
development in whole-egg powder and intsead the avail 
able evidence pointed to the phospholipid constituents, 
in particular cephalin, as the site of off-flavor develop 
ment (3, 7). More recently Kline co-workers 
showed that the most rapid reaction leading to cephalin 
degradation during storage of ordinary dried) whole 
egg at elevated temperatures is glucose-induced (//) 
and further evidence was later presented identifying 
this glucose-cephalin interaction as a principal cause of 
off-Havor development (72). 

Since glucose removal before drying was shown to be 
feasible and to result in marked increase in flavor and 
functional stability (72), it was considered advisable to 
re-examine the acidification process with regard to its 
effectiveness retarding glucose-induced deteriora 
tions, particularly the previously unrecognized glucose 
cephalin interaction, and to compare the relative gross 
stabilities achieved by acidification and glucose removal 


EXPERIMENTAL METHODS 


All whole-cegg powders studied were prepared by spray 
drying in commercial plants. In experiments where aciditier 
and glucose-free powders were compared, they were prepared 
trom portions ot the same parent egg pulp and were processed 
(pasteurized, dried, and packaged) under conditions as nearly 
identical as possible, The procedures tor preparing acidified and 
glucose-free (yeast) powders are deseribed elsewhere (10, 15 
but some of the particular processing conditions observed are 
worthy of mention. In the acidification p ocedure, one part of 
C.P. hydrochloric acid was diluted with 5 parts of water and 
then added as a spray to the egg pulp which was continuously 
agitated until the desired pH of 5.5 to 5.6 was reached. Glucose 
iree powders were prepared by a resting-cell yeast termentation 
consisting of adding 2 Ibs. of fresh pressed bakers’ yeast to each 
1,000 Ibs. of whole-egg pulp and holding at 85°-90° F. with 
minimum agitation until the pulp was sugar-free; this usually 
required about 2'> hours. Both types of pulp were pasteurized 
after the pretreatments. The particular pasteurization condi 
tions used varied in the separate studies from 139-1400 FL for 
1! minutes to 142° F. for 3 to 4 minutes. Immediately atter 
drying, the cooled powders (SO° FL) were pac kaved m tm cans 
which were filled, with tamping, with a weighed amount of 
powder which sufficed to fill the can to within one-half inch ot 
the top. Either 350 g. of powder in a 401 x 411 (No. 2'2) can 
or 1 Tbh. of powder in a 404 x 414 can was used. The cans wer 
hermetically sealed and gas packed with cither N» or a mixture 
of 80% Ne and 20% UO 
gus analyses immediately after packing showed that the residual 
©. in the “headspace” was less than 0.207 with the exception ot 
The cans were kept at O° F. or below 
Leakers detected after 


Random sampling of the cans for 


a few obvious “leaker: 
until storage studies were initiated 
storage were disearded 

Most of the analytic al procedures for estimating the extent 
of physical and chemical changes in the powders during storage 


ACIDIFIED AND GLUCOSE 


wwe been reported previously, as have the organoleptic and 
baking test fiz Determination of amino mtrogen content 
the he ke ler Was mack aecordu v to the Van Slvk« 
manometric met lon I-n aliquots of suspensions contamimneg 
1 g. of powder in 40 ml. of 10% KCI and on filtrates prepared 
therefron he values obtained for 5, 10, 15, and 30-minute 
eaction tim vere plotted and extrapolated to zero time te 


he linear rate due to interfering substances according to 
Values obtained with 
the suspensions are reported as total amino-N and those with 


the method of Kekwick and Cannas 


filtrates as soluble amuno-N 
Reflectance measurements were made with a Hardy auto 
spectrophotometer Percentage reflection of the 


sample as compared to a vitrolite standard was plotted by this 
instrument over the range of 400 mu to 700 my and the par 
ticular values reported here are taken trom these curves 
Conalbumin assays were based upon the ability of this pro 
tein. in the native state, to bind iron yielding a pink-colored 
complex lj \s applicd to whole-egg powder, the method 


' 
| taking up the residues from soxhlet ether extraction in 


involved 
either Nat 


ind plotting the difference in absorbancy of the filtrate at pH 5.5 


solution. or queous pH 7.6 butter, filtering 
(no color) and pH 7.6 (full color) over the range of 400 my to 
OOO mu \ Coleman spectrophotometer was used for this pur 
pose. Full color development at pH 7.6 was obtained using the 


conditions described by Fraecnkel-Conrat and Feeney (4 The 
difference curves obtained (cf. Figure 2) closely resembled 
those of the tron-conalbumiu comple x formed with pure conal 
bumin preparations (bk 1) The slope of the linear 
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Figure 1. Assay method for conalbumin. Absorption curves 
for pure (>99%) conalbumin at graded levels in assay me- 
dium are shown. Plot in upper right corner illustrates propor- 
tionality of slope to conalbumin concentration. 


ascending portion of the lifference curves between 500) mu 
ind 550 ma was used as a measure of the conalbumin concen 
tration rather than the absorbancy at the absorption maximum 
(470 mu ler to clu ite difficulties caused by occasional 
turbiclity Phe method as applied to pure conalbumin prepara 
tions is dlustrated in Figure 1. Since conalbumin loses its tron 
hinding capacity upon denaturation (&), the method was appro 
priate for determining the effeet of processing or the state of 
thre mal 


*Conalbumin samples judged to be at least 99% pure were 
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Figure 2. Effect of heat processing in denaturing the conal 


bumin in acidified whole-egg pulp. Pasteurization was at 
142 F. for 3 minutes. 


RESULTS AND DISCUSSION 


Initial defects in acidified powder. Whereas acidi 


yy superior storage 


hed whole-egg powder 1 much 
stability to ordinary powder, this mprovement in sta 
bility is not achieved without encountering sore detects 
We have observed that scrambled egy prepared from 
comunercially proces ed acidified whole powder 
usually exhibit considerable syneresis (water leakage 
and possess a mealy or granular texture. burthermore, 
they have a noticeable odor most frequently described 
is that of “wet feathers.” Baking qualities are also 
slightly inferior (Tables 1 and 2). By comparison with 
comparably prepared standard or glucose-tree powders, 
iso show some suggestion ol 


the acidified powders 
lower pro 


protein damage as indicated by 
tein solubilities or soluble amino nitrogen value 


Recently we have identified a specific change that 


occurs during the commercial processing (pasteuriza 
tion and spray-drying) of aciditied whole-egg pulp 


(pli 5 5 to 5.6) which may account, m part, tor some 
| 


of the above-described defects. Conalbumin, a protem 
derived from thre white which represent about 75% 
of the total protein content of whole egg, 1 denatured im 
the extent 


varving degrees, depending apparent 


ol pasteurization emplo 


In 2 are glu trated ce 


assay curve 
for powders obtained in one experiment where the egg 
pulps were subjected to ta rl evere pasteurization, 
142° F. for 3 to 4 minute Processing was found to 
denature over 90% of the conalbumin in the acidified 


pulp; that contained in the east-fermented pulp ap 


peared to be retained fully readily een by 
witl nal ‘ the | lized powder 

prepared from aliquots of the same egg puly removed 
before pasteurization Phat conalbumun activity wa 
actually being measured by the method used was con 
firmed by showing that ad pure conalbumin to 


the deficient processed ac | powder results m a 


curve which comeide it lor the lyophilized 


acidified powder (igure 2 
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In another experiment where the egg pulps were sub 
treatment, 139 
140° for minutes, a better retention of native 


jected to a milder pasteurization 


conalbumin, amounting to about 45% of that obtained 
in lvephilized controls, was observed in acidified pow 
det \gain, however, unacidified pulps processed in 
the same run, showed full retention of native conal 
bumin. This observation suggests that it is the pasteuri 
zation step at the lowered pil of 5.5, rather than spray 
drying, which causes the conalbumin denaturation. 
Consistent with this view are the results of other 
analyses in this laboratory (WRRILL) which have shown 
that egg white, not normally subjected to pasteuriza 
tion, may be spray-dried over a pll range extending 
from 4.6 to 8.0 without denaturation of the conalbumin 

Relative effectiveness of acidification and glucose 
removal in retarding deterioration in 5%, moisture 
powders (gas-packed). \cicitied, glucose-iree (yeast 
fermented), and standard (no pretreatment) whole 
egy powders were prepared in a commercial plant from 
portions of the same parent egg pulp. The 3 portions 
were all pasteurized at 142° I. for 3 to 4+ minutes and 
spray-dried in a Gray-lensen dryer to 5% moisture 
(range of 4.9 to 5.2) 

hor the particular storage conditions under which 
the stabilities of these powders were compared, Le 
clevated temperatures and gas prince k, the deteriorations 
leading to the appearance of off-flavers and loss in 
baking funetion have been shown previously to be 
largely glucose-induced and to oceur in the phospho 
cephalin, and in the proteim constituents (72) 
Consequently, the various physical and chemical tests 
reported here are concerned primarily with estimating 
the degree of change in these principal components It 
may be useful to pomt out that whole-egg powder repre 
sents a nonenzymatic browning system in which the 
aming groups are in excess. Thus for each equivalent 
of reducing sugar there are, according to analyses in 
this laboratory (WRI), approximately 4.4 equiva 
lents of free amino groups, 3.7 of which are derived 
trom the proteins and 0.7 from cephalin. 

The relative stabilities of the 3 types of powder 
evaluated after storage for 5 weeks at 100° F. in N 
are compared in Table 1. Regarding deterioration in 
the protein constituents, attention is directed to the 
tieasurements of protem solubility, salt-water-soluble 
fluorescence, and browning of the ether-extraction resi 
due. It is apparent from a comparison of the relative 
increments im these measurements for the untreated 
and the glucose-free powders, that glucose-induced pro 
tein deterioration is the principal mechanism operative 
in the untreated powder. Acidification is observed to 
cause marked reduction in the extent of these changes, 
but it is clearly less than that accomplished by glucose 
removal 

Changes in the phospholipids are particularly sig 
nificant, since they are correlated with off-flavor de 
velopment (/2). The detertoration in these fractions 
was estimated from the increments in visible browning, 
ultraviolet absorption and fluorescence as determined 
by direct analyses on the phospholipid fractions tsolated 


from control and stored powders (Table 1). The mag 
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TABLE 1 
Relative stabilities of untreated, acidified and glucose-free 
powders containing 5 percent H.O at 100 F. in N 


Pime 
(weeks) ty \cid G 
Anal 
it tr ted tree 
I 
Proteim solubilit 
Salt water s ble 14 14 
thuore 
Browning in ether extraction 62.% 
due flectance at 450 mu 61 
Phospholipid browning 
mg./mil. ether 
sbsorbancy at miu“ 5 
Phospholipid u.v. absorption 419 
(10 mg./ml. ether) 
ibsorbane it ma 4 
Phospholipid fluorescence 
mg./ml. ether 
scale reading $2 ; ‘ 
(rlucose, In powder 
Potal amino N, in powder 41 j 
Browning of whole powder 
reflectance at 4 mu 
Sponge cake volume, ml | ; 
Scrambled exg taste scores f 
Difference required tor simnit 


nitude of these increments for the glucose-free powder 
are observed to be only about Myth of those occurring 
in the untreated powder and it is clear that the phospho 
lipid deterioration in the untreated powder is also al 
most entirely glucose-induced. Vreviously it has been 
shown that cephalin is the phospholipid involved (77) 
\cidification is observed to reduce the extent of the 
glucose-induced phospholipid deterioration to about 
of that occurring in the untreated powder. Phis, of 
course, offers a plausible explanation for the heretofore 
unexplained beneticial effect of acidification on flavor 
stability. [lowever, it is again evident that acidification 
effects only a partial stabilization as compared to glucose 
removal, 

\n interesting effect of acidification is observed on 
exanuning the plots obtained by subtracting the absorp 
tion curve of the phospholipid fraction prepared trom 
control powders (kept at —20° F.) from the curves for 
the phospholipid obtained from stored powders ( Figure 
3). This plot for the untreated powder shows a large 
increase over the entire range extending from the visible 
(browning) into the ultraviolet with a definite absorp 
tion maximum at 295 mp and another indicated at about 
340 to 350 mp. The similar plot for the aciditied pow 
der illustrates the lesser increase in absorbancy ovet 
the entire range, but interestingly enough, acidification 
would appear to retard the formation of the component 
responsible for the 340-350 my maximum more so than 
the one at 295 my. This results in a sharper-appearing 
maximum at 295 mp. Since, as seen trom the plot, the 
formation of these components is essentially eliminated 
by the process of glucose removal, their elucidation has 
not been pursued 

(ther analyses reported in Table 1 illustrate some of 
the gross changes measured on the whole powders 


These were found to reflect generally the changes 
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Figure 3. Relative effectiveness of acidification and glucose 


removal (fermentation) in inhibiting the increase in absorbancy 
of the phospholipid fraction occurring during the storage of 
whole-egg powders. Plots represent the difference in absorb 
ancy of phospholipid from stored (5 weeks at 100 F.) and 
control (—20 F.) powders. Ten mg. phospholipid per ml. 
ether was used in all cases. 


occurring 


the protein and phospholipid constituents 
retard cither glucose 


\eiditication did 
anne nitrogen disappearance during storage at 
British 


not appear to 


) 


and as previously noted by investigators (2) 


also working at elevated temperatures, seemed to exert 


its influence by retarding the secondary changes of 
the browning process. Llowever, this result may be 
fortuitous, as we have found that during storage of 
these same powders at 60° F., acidification markedly 


reduces the rate of both glucose and amino mtrogen 


disappearance 

Relative effectiveness of acidification and glucose 
removal in retarding deterioration in 2% moisture 
powders (gas-packed ). powders may 


dried to 2% 


Since whole 


he readily moisture in existing equipment, 

practical interest to extend the 

to this 


rit 


considered ot 
the 2 


level In oan 


it Was 


comparisons of methods of stabilization 


additional 
ast 


lower motsture 


glucose-free powder made by ve fermentation and 


acidified powder made according to existing military 
procurement spectfications (73) were prepared from 
the same parent whole-egg pulp under the joint 
supervision of representatives trom the WRRIL and 


batches pasteurized at 


nunutes before drving ina Rogers 


OMEXCI \ll 
139 -140° for 


type spray drvet 


of pulp were 


lhe moisture content of the resulting 


acidified powders varied from 1.6 to 2.0% and that of 
the glucose-iree powder from 2.0 to 2.2% Storage 
studies included a comparison of the relative effective 


LOO% N, pacl the 80% N 20% CO) 


specified for military procurement (15) 


(3.5% ) 


Hess of 
pacl pre sentlhy 


\ few Mipartsons ol the 2 powde rs ivhet 
level | included 


le are 


Fable 2 compares the powders stored up to 6 months 
at 100) | It is apparent that acidification does not 
prevent the glucose interactions with either cephalin o1 
the protems, as indi ited by the marked increases 1n 
lipad ind salt-water-soluble fluorescence that accom 
pany the disappearance of glucose and amino 
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nitrogen in these powders Phe combination of low 
moisture and acidification does, however, appear to be 


quite effective in retarding the secondary ylucose 
induced protein change is is evident from the excellent 


retention of both protein solubility. and sponge-cake 


POW CCT 


volume by the acidified 
Comparison of thre phi spholipid chativges m the 2 
types of powder sured by the increases in fluores 


the ether extracts 


Vable 2) 


ibsorption 


striking ditterences 


cence and ultraviolet 


shows Obviously, 


the combination of acidification and low moisture does 
not prevent the eluce cephalin reaction trom) pro 
ceeding at a fairly rapid rate during storage at 100° I 
Phe elimination of this reaction in the glucose-tree 
powders is reflected in their markedly superior tlaver 


stability as evaluated in scrambled egeys by trained 
) 


taste panel ( lable 2) 
lramed panel 
vious studies by us (WRI) to 
off-Havor 
was found to imtroduce 
off-flavors 
varving the amount 
to distingutsl 
off-flavors 
the slightly lower taste 


been used in pre 


ivVé 
] 
measure only the degree 


of storage Phe inclusion of aciditied powder 


dithcults to the existence 


| not be masked by 


add 


between storaye 


of initial ich could 


bicarbonate Some judges 


were unable consistently 


initial aciditied powder wa 


evident im core assigned the 


acidified control in the previous experment with the 
5% moisture powders ( Table 1). In the present expert 
ment this difficulty was obviated by giving the judges 
TABLE 2 
Relative stabilities of acidified and glucose-free powders 
containing 2 percent H.O at 100 F. 
i co N 
\ (alu 
t 
lf 
N 
tat month 
tat month 
t month 


| 
| 
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labelled controls Choth acidified and vlucose iree) at 
each tasting period, and the drop in score from 10 indi 
cates the degree of difference of the coded samples from 
the labelled control. Controls were also submitted to 
the 
assigned them (U8 to 9.9) indicates the effectiveness 


as coded samples and the high average scores 


of the method. With this procedure it is recognized that 
the scores are measures only of the degree of off-flavor 
developed during storage and do not represent prefer 
ence or total off-flavor scores. So that the judges would 
net be influenced unfavorably by the browning of the 
acidified powders, the samples were served under 
sodium lights or in extreme cases the judges were 
actually blindfolded 

The trained panel results show that noticeable storage 
off-flavers appeared in the aciditied powders after 1 
month ot storage at 100) F., while 6 months’ storage 
elapsed before off-flavors could be detected the 
vlucose-free powders lhe difference between the 
powders was so marked at 6 months that taste com 
parisons after further storage were not attempted, 

(on the basis of browning alone it would appear that 
the low-moisture acidified egg falls far short of having 
the shelf-life of one year at 100° F., which, according 
to information from the Quartermaster Food and Con 
tamer Institute, is desirable for powder intended for 
use by the Armed Forces. Browning was noticeable in 
both acidified serambles and sponge cakes after 3 
months’ storage and marked after 6 months ( bigure 
1), while the glucose-free powders showed no detectable 
browning even after 12 months at 100” I 

Phe powders were also compared at 70°F. for up to 
one year of storage and the results are shown in ‘Table 
3 \s expected, both powders exhibited excellent 
stalnlity at this temperature; however, the acidified 
powders showed shght deterioration atter 6 months as 
evidenced by both imereases in lipid fluorescence and 
sight, but significant, off-flavor development 

CO, packing vs. N, packing. (sas packing in a mux 
ture of SO% N, and 200% CO, was first included in 
(Quartermaster specifications for whole-egg powder in 
1044. The same gas pack was carried over im the spect 
fications issued for acidified powder im 1949. Boggs 
and Kevold in 1946 (7), however, found no significant 
difference in the stability of acidified powder packed 
under N, or COX. In view of the well-known difficul 
ties attending even partial CO), packing due to the rapid 


TABLE 3 


Relative stabilities of acidified and glucose-free powders 
containing 2 percent H.O at 70 F. 


N 


absorption ol this als by evy powder, it was consicde red 


~ 


worth while to re-examine the necessity for CO), in gas 


packing either acidified or glucose-free powder. ‘The 
results of comparing the stabilities of these powders in 
80% N, plus 206, CO, vs. 100% N, are included in 
Fables 2 and 3 With the possible exception ol the 
trained panel scores for the acidified powder stored for 
month at 1000 
the CO),-containing mixture over straight N. pack either 


Jno advantage could be detected for 


in’ chemical stability, sponge cake performance, o1 
trained taste panel comparisons. In view of these re 
sults, the use of L0OC: nitrogen, in those cases where 
gas packing is feasible, would certainly seem to be 
indicated 
Storage in air. [he contribution of oxidative 

terioration to off-flavor development during storage 
egg powder at 1007 F. has been shown previously to 
be of secondary importance to that of the nonenzymati 
browning reactions (7/2) (this does not apply in thie 
special case of so-called sugar-dried egg powder, 1.4 
powder containing about 306 sucrose). Some com 
parisons of the same 5¢¢ moisture powders discussed 
earlier ( Table 1) were also made aiter storage im air 
for 5 weeks at and the results mdieate that 


acidification also does not appear to exert any particu 


SCRAMBLED FOGS FROM EGG POWERS SPONGE CAKES FROM EGG POWDERS SPONGE CAKES FROM EGG POWDERS 


STORED 6 MOS AT \OO’F 


GLUCOSE - ACIDIFIED 


ACIDIFIED 


Figure 4. Browning 


STORED 6 MOS. AT |00°F 
FREE 3.5% H,O CO,—N, PACK 
GLUCOSE -F REE 


STORED 6 MOS. AT I00°F 
Nz PACK 
GLUCOSE REE 


2.0% H,0 
ACIDIFIED 


evident in scrambled eggs and sponge cakes prepared from acidified powders after 6 months’ storage at 100 F. 
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N 
at (iluces \ 
Ether-soluble 
Cilucose, “> in powder 
h Differences required for significance at ‘ 
| 
4 
CONTROL 
(20° F) 
35% M40 — + 
—— 
20% 
(Ny PACK) t 


tual] 


deterior: 


Green eggs. | 


Zl eltect n the oxidative tvpe ot flaver 

patie SCOTCS assigned the 

ci ( luce Tes waders were 

d 5.1, respectivel The percentage of the 

xvgen t bv these 3 powders was 

d 49, re ctivel Carotenoid loss as esti 

ectropootometrica }) was apparently equal 

ar dried powder, where 

flavor dete ity Is ol prmciy il Mnportance, 

( rep rted that wiheation 

ised t crease in the rate of flavor 
iti 


the course of other concomutant 


studies wit and cast fermented ire 
let we ( bserved that crambled eggs 
prepare from son these powders sionally le 
clopes 1! irked re ! | black discolor ition when 
ept on a steam bat covered petri dishes) for 20 
$5 minutes atte thie nitial coagulation It Was 
nid it occurrence discoloration was correlated 
consistent] it! achieved im these samples on 
cooking or holdia n the steam batl t! pil was 
measured ¢ the si th paste prepared by macerating 
the con crambled eges with CO).-free water). Thus 
crambl eges which developed obvious discoloration 
vere ‘ dt tive range « 8.6 to 91 below 
pli 8.6 discoloration rare Scrambled eggs pre 
pared m fresl ell lo not represent a problem 
eard as the pil i 73 to 7.5 rises only 
to about 7.5 to 8.0 ¢ 1 ceording to Conrad et a 
ot tbeout i 1! V1 It 1 
dried eg ! tituted pll in the region of 
problen ith re ira t eel ere the imtended 
rir cessitat ( nal holding on a steam 
tralole e tremene quantit ‘ dried hele eyy 
t eel t e that the mar 
rey. ree cre thi 
phet 
( ait ree tiie danvet 
rre } 1 reenest rambled 
‘ erved ( troy wh powder 
‘ te i dded CCE } 
l¢ if titwite reel | vid] 
erated ‘ ed eyvy 
t 
1 ble « ] tiie reer phe 
clr t eport ( er JO 
( pore rite evidence 
thre taicle thie ird-botled 
ture white lred from: the 
eveloy ent thot oking’ a 
ony the pre tat ‘ iilticle 
( ly rise the ty}. 
lis ti Whether the alkaline 
{ ecipitat net 


EK WHOLE EGG Pe Ho] 


elucidated \s is well known, whole ege 


is situated almost entirel the volk and it was 


pre 


sumed by these workers that the free sulfide originated 
rom the white. Curiously, Tinkler and Soar could not 
obtain the disc doration scrambled eyvys prepared 


from dehydrated whol 


eve 


with the nelusions of Pinkler and Seat 


that 


onsistent 
metal cli latuny 


powder ol 


we have found the addition ot a 


\ 


regular (tetrasodiiim 


tetra 


agent such as 


ethvlene wetic acid to an eg 


pli which, by itselt turned eTech, completely 
prevented the “greening” (0.1 g. of \ersene was added 


with 30 ¢ wader and ml. of water; the pli 
| 


was unchanged, remaining at 


oe ) 


\ | ractical solution to the pre dem of discoloration ts 


indicated from the pH findings above; powders whose 
‘scrambles’ do not ac should 
he prepared. We have found that yveast-t rmented pulps 


slightly 


hieve OVeT 


i pll of much 


acidified with dilute hydrochloric acid 


vield |» 


may be 
a reconstituted pll 


before drying to wader witl 


f7.0to 7.5. Such powder do not have perceptible oll 


do thes 


crambled been 


bicarbonate addition 


Havors not 


pli ot 


require 


prepared from them 


determined to be between 7.2 and ind “greenmme” ds 
entirely imbhibited Storage How il progress 
indicate that the talilitv. of the pli 7 vlucose-tree 
powder is nearly identical with that of the previously 
tested pil 9 powder ( lucose-tree prepared 
by use of glucose oxidase do not represent a problem 
with regard to discoloration i thi normally have a 
reconstituted of 6.9 to 7.2 as a result of 


iad formation 


SUMMARY AND CONCLUSIONS 


(henucal analyses how clearly that the benetietl 
effect of acidification o1 talbsrlit wlreole powder 
explainable im terms ot the retardyu effect of the 


micre ised ae on both the glucose prot 


cephalin interaction hie the latter re 
ction is parti ularly onificant as it offer plan ile 
explanati n for the heretotore N] ined beneticral 
etfect of acidification fla a tal hese analyse 
‘ how however that thre ihition oof vlucose 
mduced deteriot iti 1) ities incomplete, 
even in powders of 2Y, omture, and tor obvious rea 
theret re el ( ( would 
ppear te le i per tal procedure 
vas borne t by the t the variou 
ine tabilit Weare the 2 powder 
linge bre fi-flavor development, chenneal 
Conalbumin was found to be denatured im varving 
melange, apparently during the pasteurization step 
| fact ma te! t nh part the mutial defect 
evident in acidified 4 le 
ion of carl dy le tiie vlich 4 
nized to be superior to. 106 trogen pack for 
talnlizing ordinat ! pretreatiicent pow 
ippears t int er mitrogen tor 
the tabilizing elicose- tre 
de 


7 
ir stal 
al ta 
deterion | 
untreate 
26. 33 
hie tsp 
100. 
mated 
for ene 
‘ xicaty 
Comen 
| 
| 
I 
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Studies on the greenish-black discoloration often 
observed in scrambled eggs prepared from either ordi 
mary, ae whitiedt, or veast-lermented vlucese free powder 
vhen these are held on a steam table for over 30 minutes 
disclose that this phenomenon occurs only when the 
pll rises to 8.6 or above during cooking and holding 
Phe discoloration can be completely prevented even at 
pll O by the addition of a metal chelating agent such as 
Versene. This lends support to the proposal made over 
30 vears age that the discoloration is due to the preeim 
tation of black ferrous sulfide. The “greening” problem 
in glucose-free eggs prepared by veast fermentation can 
he avoided by slightly acidifving the melange before 
drying to vield a powder having a reconstituted pH of 
70 te 7.5. Such slightly aciditied powders do not. re 

quire bicarbonate addition nor is the quality significantly 
altered 
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Hoestern Requnal Research Laboratory, .Ubany, California 


Preparation of desserts of a cornstarch-pudding or 
soft-custard consistency that are stable to freezing 
and limited frozen storage is described. Elimination 
of the separation and curdled appearance of products 
prepared by the usual formulas is accomplished by 
substitution of waxy rice flour for part or all of the 
usual thickening agents. 

Some of the most sertous problems of the precooked 


frozen food industry have concerned maintenance of 


\ report of work done under the Research and Marketing 
\ct of 1946. The work was supervised by the Western Regional 
Research Laboratory, Bureau of Agricultural and = Industrial 
Chemistry, Department of \erieultors 


(Manuscript received June &, 1953) 


texture stability in foods containing cooked egg, starch 
or flour, Since many highly acceptable low-cost desserts 
incorporate custards thickened with eggs and puddings 
thickened with common cereal starches, the develop 
ment of successtul methods for freezing these desserts 
would permit greater variety in the menu of complete 
frozen meals. The freezing of such desserts has not beer 
practical because of the curdled appearance and liquid 
separation that occurs on thawing (2, 3). Similarly, 
cakes contaimmy fillings thickened with eggs and ordi 
nary flour or starch cannot be successfully frozen bh 
cause the lqauid separating from such a filling soaks 


: 


FEPARATION OF 


into the surrounding cake (5). The tilling im cream pies 


thickened with egg starch becomes grammy and 


shows liquid separation after bemg trozen and thawed 
>), The defect in these products 1s more obvious than 
in the latter products the 


satices and yravies, since 


curdled appearance and liquid separation are somewhat 


reduced during heating to serving temperature Des 
certs, of course, must maintain their original appearance 
after thawing to refrigerator or room: temperature 

Iyvpe of thickening agent was recently found to be the 


principal factor the development of a urdled appear 


ance and liquid separation im sauces and gravies sub 
jected to freezing and trozen storage f). Use of a 


waxy rice flour containing only branched starch mole 


cules was found to prevent the defect in these products 


for storage periods ol approximately a year at 0 I: 


Ditferences in behavior between thickening agents from 


common and cereals and also the differences 


among the various waxy cereals were attributed to the 


higher proportion of branched starch molecules in wax\ 


cereals than in common cereals and to variations 1m 


molecular size and degree of branching of waxy cereal 


starches 
Phe discovery of the supertority of waxy rice flour for 


as a thi kemmyg went tor trozen sauces and yravies 


suggested investigation of tts usefulness in increasing 


texture stability of frozen pudding- and custard-typ 


desserts. The work to be reported here shows the 1m 


provement stability ol some ol these products re 


sulting from incorporation ot waxy rice flour the 


formulas 
FORMULAS AND 


METHODS 


and method ed for preparation 


to 


tability zing and oz 


TABLE 


red the 


it’ produced 
tarch pud 
desserts 


to that 


nit They 


transferred t forage t various temperature 


to eXaminatior hour moa 
vater bath at 77 (23 ! ita 
temperature ined visually 
for evidences of Were 


rade o1 products product 


ou 


rature to warrant 


RESULTS AND DISCUSSION 


Detinite mprovement im tro storag talnlityv ol 
cornstarch-pudding solt-custard types of desserts 


has been achieved thre in the composition 


of the usual pudding ( Table 2) 


improvements caused by inclusion 


of waxy rice flout of cornstarch 


in the pudding a im the 


custard 


freezing of co ide from a typical 


formula results in a large amount of liquid) separation 
and an unattractive hawing (Figure 1) 
Substitution of waxy 1 uur cornstarch as. the 


thickening agent and addition velatin to give a solt 


vel structure similar to that of a cornstarch pudding 
results ina product tl original appearance 
upon thawing after storas to 9 months 
Figure 2 a l ent is due primarily te 


went rather 


1 


Ingredients and preparation methods for desserts 


4 
STABLE FROZEN PUDDINGS = 
desserts ot a constste ir t t the cor 
lng Likewtse the pm tard-t 
vere those that produced rt i tency sinilar Zio 
of the custards 
Phe products were sealed im 211 tan ind trozenm an 
an air blast at 10° ( 7 
frozen under thes i 
tability from those troz t the | np as 
Formulas the dessert 
tested for race are given im the use of waxy rice flour a» the thienenim 
| 
Cornstarch pudding type desserts ‘ 
ft | Baked 
War ‘ 
; ( Wax e| 
tir elation 
korw 
rasta 
Waxy rice f 
Wheat 
Gelatir 
Mill 
Water | 
le 15 
Chocolate 
emaining milk 158-194 1} ( 1" steam-jacketed kettle, using steam at at \ wa It, ane 
ld mitk i minute tirring constant! unt mixture thicker ( ‘ 
In lings ‘ elatir ‘ ik the gelatis n the water Add th 
I epar ta xX k, and inilla. 1 ft t t t j 
ren ning k t 158 ‘ Add t milk t the mixture of cold 1 | 
minute t te t (® ( in the mixture Ad k 
For ‘ t k it ble boiler with constant stirring 1 
ulding nt ne ¢ er wit nstant stirring for t t ( 
eT ’ re hake tard-t pudding follow procedure used tn the f t f toot t eat thou t ix | 
i rnstar Phen reheat uble to 1 r t 
| 
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TABLE 2 
Maximum time that pudding and custard type desserts can be 
held in frozen storage without exhibiting visible 
texture change after thawing 


Stabilit 


less than 
week 


less than 


month 1 month 
less than 


46 months 1 month 


months 


month 


than to the addition of gelatin to the formula is shown 
by the very minor increase in stability that results from 
inclusion of gelatin in the formula containing cornstarch. 
Inclusion of chocolate in the formula contaming waxy 
rice flour and gelatin decreases slightly the storage 
stability, presumably because of the starch content 
(SO ) of the chocolate 
When stored at 


late puddings contaming waxy rice flour showed no 


both the plain and choco 


visible change in appearance when thawed after 14 
months. At a storage temperature of however, 
retention of stability was limited to a storage period of 
less than one month 

Freezing of soft custards made from typical formulas 
containing either egg yolk or while egg results in 
products having a curdled appearance after thawing. 
Replacing part of the egg with cornstarch does not 
the stability of these products to freezing. 
Hlowever, replacing part of the egg with waxy rice flour 
makes possible storage of the dessert containing egg 


a5 


prt 


Figure 1. Cornstarch pudding thawed one day after freezing. 
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volk for approximately 2 to 4 months at O° I. and of 
the dessert containing whole egg for approximately 1 
to 2 months without visible change in the thawed 
product (Figure 3). The somewhat greater stability of 
the egg volk than of the whole egg dessert was expected, 


Figure 2. Waxy rice flour-gelatin pudding thawed after 9 
months at 0 F. 


since the white rather than the yolk exhibits damage 
when hard cooked eggs are subjected to freezing (7, 6) 

Baked custards containing either whole egg or yolk 
that have been subjected to freezing exhibit a curdled 
appearance and considerable liquid separation on thaw 
ing (Figure 4). This damage was not prevented by 


= 


Figure 3. Egg yolk - waxy rice flour pudding thawed after 
2 months at 0 F. 


addition of thickening agents from either common o1 
waxy cereals 

The methods developed for produc ing stable desserts 
of the pudding or soft-custard tvpe can be readily 
applied to formulation of cake and cream puff fillings 
stable to freezing 


sserte 
‘ rustarch pud w type desserts« 
Wary or — Bena 
pudding months | 
Soft tard-tyee dessert 
Fue wie exe custard 0 | 
yolk cornstarch pudding 0 
Whole exe waxy rice flour 
Baked « t le ert 
Whole ewe wheat r. Wax 
| oR DES eS 
= 


product will be as similar as possible to freshly cooked 


crabmeat in color, texture, and flavor 


PREPARATION OF STABLE FROZEN PUDDINGS 15 
Ps { ++ by the usual formulas can be prevented with waxy rice 
oa a « +. Hour for 6 to 9 months for pudding-type desserts and 
from 2 to 4+ months for custard-tyypx desserts stored at 
() 
j P Inclusion of chocolate in the pudding type desserts 
decreases their storage lite te $f to © months: use of 
\ whole egg in place of egg yolk in the custard-type des 
ny P serts decreases then torage hfe to one to 2 months 
Waxy rice flout is not elfective in trozet baked custards 
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Observations on the Canning of Pacific Coast or 
Dungeness Crabmeat* 


LIONEL FARBER 


sh Research Laboratory, George Willams Hooper Foundation, University of 
(Manuseript received June 5, 1953) 


Four factors concerned in the canning of Dungeness toughening of the meat leading to a rubbery or brittle 
crabmeat have been studied. These are shrinking, and stringy texture. (c) the blue 
blueing, toughening and scorching or browning of the 
meat during and subsequent to the heat sterilization 
process. By suitably bleeding the live crabs, ade- 
quately cooking the raw crabs, thoroughly washing the which sometimes results from certain retorting pra 
cooked crabmeat, substituting sodium citrate for citric tices \ combined result of the interaction of these 
or other acids and water cooling the cans after the 
heat sterilization treatment, a canned product very 
much like freshly cooked crabmeat in color, texture 
and taste can be produced. 


coloration which 
tends to develop in the meat after retorting, and (ad) the 


brown discoloration or seorching of the white meat 


factors is that there often is such an alteration im the 
favor and texture the canned crabmeat that 
resemblance to those of fresh crabmeat is evident leven 


though thre ction | ome ot these factors are inter 


Pacific Coast or Dungeness (Market) Crab has been related and a treatment to overcome or minimize one 
canned for quite some tin along the entire Pacitu may result in a beneficial or deleterious effect from 
Coast from California to Alaska (4). Vhe ideal aim ot others, neverthele to facilitate this presentation they 
goal of the crabmeat canner may be stated to consist in will be discussed eparately in so far as 1 possible 


so treating the meat that om removal from the can the 


CRITICAL FACTORS IN THE CANNING OPERATION 


Shrinkage. l’acker Calitornia and elsewhere have some 

Lluis goal has not been easv to achieve \ number ot times encounteres i hriunkag 1 the meat charm the 

factors are involved which must be eliminated or largely terization process that an abnors dramed weight re 

1 ult based o1 pr ent ented re Irement ] ‘ 

muniniuzed to produce an acceptable canned product 

are (a) the shrinkage of the meat tollowimg the Phi ther wide vagiition in 

sterilization process, which is linked with (b)— the percent draines t is evident experiments were cat 

ut tt } raw crabs on 

Based on a paper presented at the Thirteenth Annual Meet the dramed weight t inned ct \ representative 

i the Institute of Food Technologists, June 21, 1953. Bostor experiment is giver lab \ mmonly-used cookmg time 

Massachusetts 6 to minutes is seen to be ft tto adequately coagulate 
B 
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the mieut ubsequent ctfeet of the heat sterilization 


proce will swoheant. lo obtam some information on 


the extent of water or salt solution imbibition by crabmeat 


mul to supplement the shrinkage data, some experiments wert 

earned out on the uptake of fluid by crabmeat during immersion 

mm water and various salt solution The results are summarized 

in Table Phe distinetios behavior between raw and cooked 
TABLE 1 

Shrinkage in commercially canned crabmeat 


Number ot Percent dramed wt 
cat of net weight 


TABLE 2 
Effect of cooking time of raw crabs on shrinkage after canning 


Percent drained wt 
f tillin wet 


Na€l added to each car 


TABLE 3 


Uptake of fluid by crabmeat during 1-3 hour immersion 
in sodium chloride solutions 


Percent gain im weight by 
Steamed 
10 min 15 min 


Tap 


crabmeat ts rather striking: as is also the effeet of water and 
concentrations of sodium chlorick From the data 
one may conclude that cooking the raw crabs in water and using 
a 5 pereent sodium chloride solution to wash the cooked crab 
meat should lead to a minimal fluid uptake and therefore result 
im less water loss during the heat sterilization 

Blue discoloration, texture and flavor changes. hie blucing 
f canned crabmeat has been of concern to packers on both 
coasts of the country, Numerous solutions have been proposed 
These included the patented aluminum salts treatment of Fel 
lers and Harris (2) for the Atlantic blue crab (Callinectes 
supidus) and the bleeding by removing the end appendages by 
Elliott and Harvey (7) tor the Pacitte Coast or Dungeness Crab 
(Cancer magister experiments in this laboratory to devise 
ways to prevent or minimize the blueing of Pacitie Coast crab 
meat after canning were begun im 1947. It was found that the 
copper-contaiming respiratory pigment of the blood, hemocyanin, 
was the agent responsible for the bluemeg. The more blood that 
is removed from the meat, the less the blucing that will occur 
The blood remaining in the meat usually shows up as a curd 
hke material, at tirst white but later showine the greatest 
extent of blue discoloration. Besides, meat trom portions of the 
crab with a poor blood ecmeculation, such as the legs, claws and 
joints, often show a very marked blue discoloration because of 
the ditheulty of contact of these parts with any washing medium 
ven a thorough washing ot the picked meat ts not suthetent 
to wash out all the blood 

It was therefore reasoned that the removal of the blood would 
he facilitated i it could be carried out on the raw crabs before 
their being cooked which operation, of course, effects coagula 
tion of the blood. Furthermore, it was reasoned that the blood 
removal could be additionally increased by having the heart of 
the crabs assist by pumping out as much blood as possible from 
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the maccessible portions mto the body cavity, whence it could 
he more easily removed. Accordingly, the bleeding of live crabs 
as easily and practicably as possible was studied. In Figure 1 is 
shown the dorsal surface of a male Dungeness crab. The heart 
is underneath and towards the bottom of the somewhat heart 
shaped pattern near the rear end of the crab. It was found that 
a hole could be punched through the shell and the outlet from 
the heart with an ice pick, a sharpened nail attached to the head 
of a hammer or a similar instrument, in an area at the upper 
part of the aforementioned pattern. By this procedure the heart 


Figure 1. Top view of a male Dungeness (or Pacific Coast) 
crab, showing pattern at lower portion below which the heart 
lies. 


is not myured and continues to beat for five to ten minutes after 
the puncturing operation, The stuck crab still moves his legs 
and, when placed on his back with the ventral surface on top 
the colorless to pale blue-grey blood can be seen running out of 
the hole, interspersed with intermittent jets comeiding with the 
heart beats. The movement of the legs assists the return of 
the blood from the sinuses in the extremities. In this manner 
au appreciable amount of blood (which turns blue on exposure 
to air) is obtained per crab, which otherwise would largely re 
main in the crabmeat. After an interval of approximately 10 
minutes most movement of the crabs has stopped. The backs or 
carapaces are removed in one piece; the crabs are broken in 
half and cleaned free trom viscera, gills and other extraneous 
anatomical residues. The cleaned halves are then well washed 
and cooked This bleeding procedure he Ips to improve the color 
of canned crabmeat, as ts seen from the results of an experi 
mental pack in Table 4 


TABLE 4 
Effect of bleeding live crabs on color of canned crabmeat 


Preatment of live crabs Bluemg after canning 
Crab halves cooked in water and rinsed Definite throughout meat 


Bled by puneture through shell above 
heart, halwes washed well in tap water Trace to 


Same, washed in salt solution Trace t 


Phe usual method, commercially employed, to minimize the 
blue discoloration is to rinse the picked meat m about a 1% 
solution of an acid such as citric, acetic, lactic, or tartari This 
presumably enables any copper present from remaining blood to 
combine with the acid to form a weakly or non-ionizing com 
plex, which does not react as readily to form the blue color 
which becomes evident after retorting. This acid rinse ordinarily 
tulftills the purpose fairly well, and a product reasonably free 
trom marked blueig can be prepared. However, the acid treat 
ment brings about a more extensive coagulation or denaturation 
of the meat proteins with the result that the crabmeat usually 
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found om ommercial packs often is rubbery or brittle and 


stringy with litthe resembiance to the texture or flavor of fresh 
crabmeat. Furthermore, the acid rinse followed by the 
heat treatment of the canned meat increases the shrinkage above 
it caused bw the retortine leone 
lo eliminate or minimize the above rather undesirabl 
changes e acid-treated meat, a study was made in an at 
tempt to retain the apparently beneficial action of the citrate tot 
without introducing the deleterious effect of the acid. This was 
accomplished by using sodium citrate instead of citric acid, as ts 


seen in the data of Table 5. In this experiment commercially 


TABLE 5 


Effects of citric acid and sodium citrate on quality 
of canned crabmeat 


abn t 
t 
H after 
img 
k t xt 
k 
Ta t rly 
t t 
J 
! t cral 
ke 
f t t flat 
ke like 
Nat rerab il 


prepared crabmeat without any acid treatment was the raw 


material. The marked improvement in texture and flavor of the 


wned product by using sodium citrate rather than citric acid 
is evidet The canned crabmeat washed with sodium citrate 
solution was very similar, particularly in texture and flavor, to 

fresh cooked crab meat 
Similar results were obtained by using citric acid solutions 
partially neutralized with disodium phosphate and lemon juice 
dilutions buffered with phosphate to a pH range of 6.5 to 6.7 
| 
! 


canned crabmeat treated with these mixtures. The lemon jutec 


] 


ere was also a marked improvement in texture and flavor of 


idded another flavor component which m low concentrations 
was quite pleasant. Concentrations of lemon juice above 2 t 
3% imparted a marked lemon flavor which tended to mask that 
of the crabmeat itselt 

Brown discoloration or scorch. 


tors influencing canned crabmeat is the browning of the white 


The least serious of the fac 


meat, often referred to as scorching. This is largely the result 
hown by the data of able 6 


retorting practice, as 


TABLE 6 
Effect of retorting process on browning of commercially 
canned crabmeat 


let 


\ detimte brown discoloration was only found when the can 
were removed trom the retort while still hot and allowed to 
cool im the air \ prompt water-cooling of the cans im the 


retort following the heat process will yield a product wath no 


ivnificant br vine of the crabmeat 


DISCUSSION 


Canning crabmeat is a complex operation mM the 


course of which a number of changes may occur leading 


to a detraction from the value of the tinal product. In 


the preceding section no emphasis was placed on the 
importance of using only actively alive crabs for canning 


\ number of deletertous changes of the meat commence 


COAST CRABMEAT $57 
when crabs are 1m iter deatl \inong these is a 
darke ning ol the meat by the action of tyrosinase ,) 
It is therefore imperative for maximum quality. ot thre 
canned product ter ise CTIVE ilive ernabs 
Using sufficiently cooked crabmeat, an adequate pre 
shrinkage of the meat will have occurred before it ts 
put into the car Phe use 5 odin chloride solu 
thon for ‘all washing operations rather than pla water 


appears to be advisable from the data on the uptake ot 
Hid by crabmeat sodium citrate to 
Its cllectiveness 
effect of the 


presence of blood not previously removed from the meat 


this salt solution wou 


by tending to overcome the deletertous 


Phe tendency of the canned crabmeat to become alkaline 


through the liberation of volatile itrogen compounds 


during a lengthy storage period could be decreased or 
slowed by additionally butfering the sodiim citrate 

sodium chloride solution about pll 6.5 \s an added 
precaution against the development of the blue dis 
coloration in the can during storage, the addition of a 
small amount of 167 sodium citrate in 54 sodium 
chloride solution to each can before closing is suggested 


Combining all the above information the ftollowine 


rocessing procedure for canning crabmeat ts suggested 


a. Bleed actively live crabs by puncture above heart 
through the shell, using the pattern at the lower 


end of the top of the crab as a gui lace stuck 


crabs on their backs for about 10 minutes 


hb. Soak the cleaned halves ina sodium eitrate im 
5% sodium chloride solution for at least 10 

3. Cook erab halves 15 minutes in water, using fresh 


water for each batel 


d. Wash cooked halves thoroughly on the above 
sodium: citrate odium chloride solution 
\iter picking, thorough! vash meat im tresh 
1% sodium ertrate sodiun chloride solution 
i. .\iter tilling can with meat dd oz. of 1% 
sodium citrate odium chloride solution 
vy. Retort Ib. cans OO minutes at 240° F., or 50 
minutes at 250) F., followed by an adequate water 
cooling period 
In the above-outhned procedure there is a marked 
emphasis on thor hing in the presence ot 
odium citrate odium chloride ince this constitute 
the chief means of removing retained blood and ce 
creasing the incidence of blue discoloration in the canned 
product. This treatment also avoids the alterations im 
texture and flavor usually foun immed crabmeat 


experimental crab packs have been prepared in the 
laboratory and in canneri (one canner prepared a 
regular commercial pack of crab using the recommended 
method and thi Wil received by the 
trade channels ; it even received a@ premium in price over 
the then currently available pa ol crabmeat 

In the canning of crabmeat, eve vith the aforemen 
tioned sugyestion ill ntact of the crabs with iron or 
copper surface should be caretu oided. Metals for 
| idling ind toring ¢ il eat cL ol stam 
le steel, monel net 1 includes 
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such pieces of equipment as table tops, cooking and 
washing vats, shell-eracking utensils, receptacles for 
stormy crabmeat, and colanders used im washing the 
SUMMARY 

Various tactors which influence the quality of canned 
crabmeat have been studied and a means to minimize or 
eluninate them have been determined. These included 
shrinkage alter retorting, development of a blue dis 
coloration, alteration of the texture and flavor and 
brown discoloration or scorch. \ procedure for largely 
overcoming these effects 1s outlined 
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Notes and Letters 


Modification of the Pre-Ashing Apparatus for Preparing Sirups 
and Other Highly Foaming Products 


Since previously reported (7), the pre-asher appar 
atus has been successfully used in the pre-ashing of 
highly foaming and sugar contaiming substances (2). 
During this period of time, a series of improvements 
(Figure 1) have been made in the original apparatus. 


Figure 1. Pre-ashing apparatus. 

Phe principle by which the pre-asher funetions (heat 
reflected downward) has not been altered in the least. 
Phe modifications made in the apparatus are: The 
Inuly of the pre-ashet apparatus now consists of an 
upper frame and supporting legs. The upper frame ts 
made of '. in. by 1 in, flat steel bar stock formed into 
an open frame 7 in. wide by 12 in. long. The frame is 
supported on each end by 3, in. round steel rods 5 in, 


long welded to the upper frame Phe other end of the 


rad is welded to a U-shaped piece, also made of 4x 
rod 

It has been found that heat-reflecting dishes made oi 
through rather quickly 


thin gage aluminum burn 
Vhese were replaced by 2 new types which are proving 
very satisfactory. One type is a cast aluminum dish with 
a varying cross section about ‘x in. thick at the edges 
and about 3g in. thick at the base where the heat is con 
centrated 
constant thickness ( 


The large diameter is 5 in. and the smallet 


\nother type is made of stainless steel of 
x In.), of truncated cone or pie pan 
shape. 
chameter is 44; in. The inside depth is 44 in 

ach reflecting dish is attached to a support bar 6 
in. long by in. wide by 'y in. thick. In use, these 
bars rest on metal lugs '4 m. by '4 in. by '2 in. which 
are welded to the upper frame of the pre-ashing appar 
atus. This construction facilitates the placing and 
removal of the reflecting dishes 

Vhe ring burner holders are welded to the upper 
frame of the apparatus in line with the support lugs 

Support rings for holding the dishes containing the 
sample to be pre-ashed are mounted on the legs of the 
apparatus 

It has been found to be advantageous to place a piece 
of asbestos board across the top of the upper fram 
when the apparatus is in use to keep heat from radiating 
upward 
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of the same pure pepper flavor. 
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Books 
Wallace and RK. W. Marsh (editors). Science 


wp Freer (Commemorating the jubilee of the Long 
\shton Research Station, 1903-1953). University of 
Bristol, Bristol, lengland, xiii + 1-308 + 31 plates, 
$4.50 (30 shillings ) 

Phe Long Ashton Research Station, which celebrated 
its jubilee recently (see Nature, 172, 273-274, August 
15, 1953), the second oldest agricultural research sta 
tion in Britain, began as the privately founded National 
Fruit and Cider Institute. It has become a widely recog 
nized center for the scientific investigation not only of 
cider (our fermented apple juice or so-called “hard” 
cider) but also of unfermented fruit juices, syrups, con 
centrates and fruit pulps. In addition to investigations 
on the utilization of fruit, the factors influencing growth 
and fruiting habits of fruit trees and quality of fruit pro 
duced, fruit breeding, the nutrition of fruit and vege 
table crops, the control of insect pests and diseases, and 
home and farm preservation of fruit and vegetables were 
and are being studied at the station 

The activities of the Long Ashton Research Station 
are interestingly and authoritatively described in a series 
of twenty-two documented articles by present and for- 
mer members of the Station and others. These include 
the introduction devoted to the origin and development 
of the station, four articles on cider and one on fruit 
juices and other fruit products (apple juice, soft fruit 
juices and syrups, soft fruit squashes, fruit wines, black 
currant syrup, roselip syrup, carrot juice concentrate 
and carrot pomace, plum purees and powders, fruit 
juice concentrates), six arti les on various aspects of 
fruit culture, three on plant nutrition, six on plant 
pathology, and one on domestic food preservation. The 
volume includes a record of the scientific and adminis- 
trative staff, a foreword by Sir Winston Churchill, a 
preface by Captain Do M. Wills, and Lord Rothschild’s 
jubilee lecture on agricultural research. The latter is 
an excellent survey of the problems of the organization 
of agricultural research in Britain as seen by the chatr 
man of the Agricultural Research Council. 

Long Ashton Research Station had its origin in a 
scheme for experiments on cider-making started in 
1893 and continued until 1903 by Mr. R. N. Grenville 
privately until the establishment of the National Fruit 
and Cider Institute im 1903. This became associated 
with the University of Bristol as one of a series of Agri- 
cultural Research Institutes in 1909. In 1918 following 
World War | the British Food Production Department 
provided a center for research in domestic fruit and 
vegetable preservation at Campden. By 1927 commer 
cial canning became established in Britain and the 
Campden Research Station devoted an increasingly 
large part of its work to the problems facing the new 
industry. In 1930 the domestic aspect of fruit and vege- 
table preservation was transferred to the Long Ashton 
Research Station while Campden remained the center 
for imdustrial canning research. The annual reports 
of these two University of Bristol research stations, the 
Agricultural and Horticultural Research Station at 
Long Ashton, and the Fruit and Vegetable Preservation 
Research Station at Campden, and the scientific and 
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technical publications of their staffs, have long been 
most useful sources of research Gn the cultural and 


utilization aspects of fruit and vegetable crops. The 
present volume is a most useful summary of the de 
velopments made by the staff at Long Ashton during 
the past fifty vears and also traces the evolution of agri 
cultural research from the early systematic testing of 
varieties of apples and pears to select those most suitable 
to the manufacture of cider and perry and investigation 
and demonstration of the best methods of utilizing these 
in the production of cider, perry and related products, 
to the widespread basic investigation of problems in 
the fields of plant pathology, plant biochemistry and 
plant physiology. Applied research, particularly on 
short term problems, and the close contact and coopera 
tion with industry which existed originally was largely 
abandoned. It is interesting that Lord Rothschild se 
lected these among the four aspects of the present agri 
cultural research program in Britain that he criticized 

The pattern of developments in agricultural and 
horticultural research at Long Ashton has been closely 
paralleled in the State Agricultural [Experiment Sta 
tions here. Applied research on short time horticultural 
projects and problems that the farmer was not able to 
carry out himself and the development of methods of 
utilization of crops leading to improved processing and 
new products occupied the attention of the staff. Later 
these were supplanted by more basic investigations of 
various aspects of food production, preservation, dis 
tribution and utilization. At first information available 
from physical and biological sciences was applied and 
later field and industry observations were used to direct 
research in basic fields. The steady progress and expan- 
sion of Long Ashton, the changing horizons in objec- 
tives and methodology and the recognized scientific and 
technical contributions of the research staff make this 
volume an important contribution to the history of agri 
cultural research and its administration. 

The present status of British cider-making, a highly 
organized industry, im comparison with its modest be 
ginnings is due largely to the ability of the staff at Long 
\shton to analyze clearly the relation of fruit quality to 
suitability for cider making and to control the fermen- 
tation and prevent bacterial and other disorders so 
common fifty years ago. In the related field of pomology 
much progress was made in the study of factors con- 
trolling vegetable growth, fruitirg character, quality, 
and mineral metabolism and nutrition. The investiga 
tions on the control of insect pests and plant diseases, by 
insecticides, pesticides, and fungicides have been di 
rected to the chemical standardization of insecticides and 
jungicides, to the development of better methods of 
application and to basic insecticidal and fungicidal 
studies 

Phe historical development and present status of re 
search on the various phases investigated at Long Ash 
ton is clearly presented but the references cited are 
largely to publications of the staff and it is difficult for 
those who are not particularly imformed to assess 
properly the contributions made by the staff in relation 
to existing knowledge in the fields surveyed. This 
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difficulty is rendered greater by the lack of subject 
index which would have facilitated the use of th: 
material presented. The data presented on the varietal 
and environmental factors which influence the chemical 
composition of apple juice and the vintage quality of 
cider are not too impressive nor is the suggestion that 
the probable quality of the resulting cider can be ob 
tained from measurements of rate of fermentation of the 
The existing British commercial practice of 
fermenting apple juice by the naturally occurring micro 
flora (also true in France) compares unfavorably with 
the Swiss and German practice of using selected yeasts 
and fermenting the cider under controlled conditions 
Sulfur dioxide was not used in the control of fermenta 
tion even experimentally until the 1951-52.) season, 
which is most interesting to enologists. The bacterial 
disorders of cider were investigated in some detail but 
still remain to be completely elucidated, 

In the field of fruit culture, the contributions of the 
Long Ashton group to the factors governing fruit-bud 
formation have been most thorough, the horticultural 
application of plant hormones has followed largely the 
pioneering work carried out in the United States, the 
work on nutrition of frutt-trees was based on survey of 
soils in fruit orchards and on seil-plant inter-relations 
as has long been accepted, orchard factors (those in 
herent to the trees and those external to the trees) 
influencing quality and storage diseases were investi 
vated in detail but few fundamental contributions were 
made to post harvest physiology or to the phystological 
storage characteristics, and the extensive fruit breeding 
experiments carried out were largely in the field’ of 
applied rather than fundamental genetics. More funda 
mental were the investigations in plant nutrition which 
included the use of sand-culture methods, to determine 
the nutritional requirements of fruit plants, particularl 
as regards the micro-nutrient minerals; mineral nutri 
tion of fungi; and more recently the applications of 
chromatographic methods to the study of Inochemustry 
and nutrition of plants. In the field of plant pathology, 
the investigations at Long Ashton ineluded the biology 
of insect pests attacking apples, the biology of apple and 
pear scab caused by Venturia, and on insecticides and 
fungicides. The investigations on sprays and spraying 
machines have been particularly thorough 

\s a record of the developments during the past fifty 
vears in the application of science to fruit growing and 
utilization, the selection of projects for investigation 
and the accomplishments that have been made in the 
solution of the problems selected for investigation. this 
volume is a most important contribution 

M.A. 
Berkeley, California 

Tie Freezer Oud, by Donald K. Tress 
ler, Clifford F. Evers, and Barbara Hlutchings [vers 
2nd edition, 246 pages, illustrated, 1953. The Avi Pub 
lishing Co., Ine., New York, N.Y. Price $3.75 

Phis second edition is much more intriguing (though 
not more sound and accurate technically) than the first 
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edition, because it takes the foods not only out of the 
ireezer but into numerous appetizing prepared dishes 
ready to be served on the table. Hlere the new illus 
trations serve the purpose of stimulating the appetite 
and the imagination. Thus the book becomes a guide 
to living with a freezer cabinet or frozen-food locker or 
both, or with frozen foods purchased and held in a 
freezer compartment of a refrigerator, With ample 
freezing equipment, the householder is tempted to 
undertake various provisioning enterprises, such as 
hunting, fishing, gardening, and relieving the market 
when temporarily glutted with fruit, vegetables, poultry 
and what not. The range of subjects treated is impres- 
sive. There are chapters on purchase of a cabinet, 
operation of a locker plant, management of freezer space 
throughout the yvear—with sufficient detail to develop 
the reader's acumen in such matters and make him a 
good “conversational refrigerationist” as well as a prac 
tical success. Further, one can learn much here about 
nutritive qualities of frozen foods, of frozen-food re 
search and its achievements and current problems, and 
from perusal of additional chapters she and he can plan 
complete menus for year-round use—— including juices, 
purees, meats, fish, shellfish, poultry, eggs, 1ee creams 
and sherbets, baked goods, native and exotic delicacies, 
left-overs, hors d’oeuvres. 

Phe first edition, by the two first-named authors, was 
published in 1951 and ts now out of print. The third 
named author, Barbara Hutchings [vers, is responsible 
for the new matter on preparation, cooking, and serving 
and has brought to her task an enviable background of 
experience as a professional home economist 

H.C. 
Colorado Springs, Colorado 


hood Science Abstracts published bi-monthly, 
with an-Annual Index, by the Department of Scien 
tific and Industrial Research of Great Britain. Within 
the Department the Director of Food Investigation 1s 
Dr. Franklin Kidd, 20.\ Regent St... Cambridge. The 
\bstracts can be purchased from Majesty's 
Stationery Office at various addresses in the British 
Isles (one of which is York House, Kingsway, Lon 
don WC2) and in the United States from British 
Information Services, 30 Rocketeller Plaza, New York 
20, N.Y. An annual subseription, including Annual 
Index and postage, comes to £4, 10s., Od. Single num 
bers are I4s 4d including postage. 

For anyone engaged in food research or in industrial 
operations and development in food manufacture in the 
United States, Science Abstracts offers im 
portant advantages. For one thing it offers him an inti 
mate acquaintance with the food mvestigations that are 
carried on in several well staffed laboratories in Eng 
land and in various continental european countries, in 
the Commonwealth nations, and of course in the United 
States. Most issues of the -fhstracts contain a_ short 
review article or a research article, and the abstracts 
reflect general progress in the various subjects covered 
as well as speciti contributions of each publication 
abstracted. Thus the value of this journal goes bevond 
its value as a source of citations and summaries 
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The abstracts cover a wide range of journals. Cita 
tions are given in the original language and also in 
English. The subject classification is as follows: 1, 
Meat (including Pig Flesh): Il, Poultry and Game ; 
I11, Fish and Shellfish; IV, Eggs; V, Dairy Produce ; 
VI, Fats and Oils; VII, Fruits and Vegetables; VIII, 
Cereal Grains, Pulses, Edible Nuts, Seeds, Forage 
Crops; IX, Sugar, Syrup, Confectionery, Tea, Coffee, 
Cacao Products, Spices, Flavours, Condiments; X, 
General Processing and Chemical Engineering; XI, 
Physics and Refrigerating engineering ; Packaging 
Methods and Materials; XIII, Miscellaneous. 

With Number 1 of Volume 25 ( January, 1953), the 
issues were expanded from 100 to 124 pages. From 
Volume [| (1929) to Volume 17, the tithe was /ndex 
to the Literature of Food Investigations. During the 
war years publication was irregular and some of the 
volumes are incomplete, but publication is planned. 


H.C. 
( colorado Springs, Colorado 


Selected Abstracts’ 
ANALYTICAL METHODS 


Chromatographic techniques. I. The principles of chromato- 
graphic analysis. 
Wuirmore, J. Lah. Practice, 2, 301-5 (1953). 
Fechnies, and properties of adsorbents and solvents are dis- 


cussed 


The chemistry of vegetable tannins. VIII. Chromatographic 


studies. 

Putnam, R. C. ann Bowes, A. J. Am. Leather 

Chemists’ Assoc, 68, 343-9 (1953) 
The mobilities of four phlobatannins were measured by paper 
ionophoresis. The mobilities were found to increase with pH 
he tannins do not fluoresce in ultraviolet light. Fluorescent 
impurities move more slowly than the tannins. A two-way 
electrochromatogram of quebracho tannin was prepd. and found 
to reveal no new spots. Solvent chromatograms of four phloba 


tannins were prepd. and their Ky values measured. 


The tannin of apple juice and cider. An interpretation of the 
permanganate titration method. 

Witttams, A. H. Chem. & 540-1 (1953) 

The permanganate figure ts due mainly to phenolic sub 
stances, and the evidence of pptn. expts. with gelatin and hide 
powder suggests the presence of a no. of different phenolics 
forming a group with very similar properties. The method of 
paper chromatography was applied to their sepn. All the pheno 
lies so tar identified in the apple contain the catechol grouping 
and tests on a range of phenolics suggest that the permanganate 
method is specific for the and p-dihydroxy benzene structures 
Mono-hydric phenols, or those with the m-dihydroxy benzene 
structure, do not react. The permanganate titration of apple 
tannins ws om effect an estn. of catechol groups Pptn by gelatin 
or hide powder cannot be the basis for a rigid distinction be 
tween true “tannins” and polyphenols. Pptn. by gelatin is selec 
1 the amt. of gelatin added; hice 


tive but very dependent ¢ 
powder, on the other hand, removes the major part ot the simple 
polyphenols as well as the bulk of the complex compds 

These Selected Abstracts are vailable to Fooo Tecnu 
through the cooperation of Associate Editor H. A. Campbell and the 


General Foods Corporation of New York, N. Y The abbreviations found 
in these abstracts are similar to those used by Chemical Abstracts 
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Bromide residues: determination in fresh fruits after fumiga- 
tion with ethylene dibromide. 
Tanapa, A. F., Matsumoto, H., ano Scuever, P. J. J. ar 
lL aod Chem., 1, 453-5 (1953) 
\ method is deseribed for the detn. of ethylene dibromide 
and bromide residues in fresh fruits and vegetables which were 
fumigated with ethylene dibromide. 


Determination of particle size distributions by a sedimentation 
method. 

J. S.. Garpenter, R. Anal. Chem., 25, 577-81 
(1953). 

A simple app. for the detn. of particle size distributions as 
functions of the Stokes diam. in liquid media is described. A 
scheme is presented for computing results in such a way that 
it is not necessary to use Oden’s tangential intercept method in 
routine analyses. The distributions are described in terms of 
their mean Stokes diam. and second moments about the mean 


Anionic detergents. 
LewANnpowsk1, T 
April, 1953 
A rapid, simple, accurate method for detg. conens. of syn 
thetic detergents, based on color reactions produced after com 
bining the anionic solns. with cationic detergent-brom phenol 
blue mixts. is described. The method is not applicable for soaps 


Soap and Sanit. Chemicals, 29, 49-52, 


The reaction between periodic acid and polyhydroxy com- 
pounds. 

Tompsettr, S. L.. anp Situ, D. C 
(1953) 

The liberation of formaldehyde when a no. of polyhydroxy 
and aminohydroxy compds. react with periodic acid was studied 
by two procedures. The formaldehyde is detd. colorimetrically 
with chromotropic acid. The analytical application of this re 
action is discussed and applications are made to more complex 


fnalyst, 78, 209-16 


substances, human urine and blood. 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


A new sulfur-containing amino acid from subtilin. 
ArpertTon, G. J. .4m. Chem. Soc., 75, 2391-2 (1953) 


The isolation and some properties of a new naturally occur 
ring thioether amino acid from the antibiotic peptide subtilin are 
described. The structure is proposed as one of the a-amino-s 
(2-amino-2-carbox yethylmercapto-)-butyric acids. The configu 
rations at the two a-carbon atoms were detd. 


A production of amino acids under possible primitive earth 
conditions. 

Mirter, S. L. Science, 117, 528-9 (1953) 

In order to test the hypothesis that org. compds. which serve 
as a basis of life were formed when the earth had an atm. of 
CH, NH, H.O and He, an app. was built to circulate these 
compds, past an elec. discharge. The resulting mixt. was tested 
for amino acids by paper chromatography. Glycine, a-alanine 
and gs-alanine were identified by this method. Doubtful spots 
were also obtained which may correspond to aspartic acid and 
a-amino-n-butyric acid 


The mechanism of carbohydrase action. Part II. a-Amylolysis 
of linear substrates. 

Wueran, W. J.. anno Ronerts, J. PL J. Chem. So 
1298-1304 (1953) 

The action of salivary a-amylase on amylose yielded only 
maltose and maltotriose. The ratios of these were found to be 
exact agreement with Meyer's theory, which states that 
a-amylase can hydrolyze any except the two terminal linkages 
The susceptible linkages were all hydrolyzed at the same rate 
Nine chemicals to digest fat. 

Science News Letter, 63, 200 (1953) 

Nine semi-living chem. substances known as enzymes must 
work in unison for fat digestion, The enzymes necessary for 


(Continued on page 36) 
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Ever hear this 
| ~ big one that... 


ONCE UPON A TIME there was a fish packer with 
a problem. He could catch all the fish he needed, 
but customers were harder to come by. They 
were much, much harder to catch than fish. 

Their tastes were more refined. Taste? He 
thought about that for a moment. If taste was 
the problem, why not call in the flavor experts 
on the Ac’cent Technical Service Staff? 

He did. And because of that there’s a happy 
ending to this story. 

The device at the top of this page—an Ac’cent 
applicator—was developed after extensive 
research and laboratory tests by the Ac’cent 
Technical Staff. Engineers from Ac’cent’s 75-man 
research and development staff installed the 
machine on the production line. 

The fish packer’s problem was solved. He is 
now a leader in his field. His customers are repeat 
customers. They come back again and again for 
the flavor they like. 

Ac’cent food experts have given many proc- 
essors the help they needed with new products, 
timing devices, applicators, and a variety of 
processing problems. 

They are ready to help you, too, with their 
wealth of technical knowledge which has been 
built up by Ac’cent’s intensive research on its 
sole product pure monosodium glutamate. 

Established in 1946, our research department 
pioneered in exploring the uses and value of this 
remarkable food product. New developments, of 
course, have been passed on to our customers, 
giving many of them a lasting competitive 
advantage. 

Ac’cent laboratories have been the origin of 
most of the authoritative information that exists 
on monosodium glutamate. As a result, no other 
manufacturer of monosodium glutamate has such 


AMINO PRODUCTS DIVISION OF INTERNATIONAL MINERALS & CHEMICAL 


a vast and complete store of information on the 
subject. That is one of the reasons why leaders = 
in the food processing industry call on Ac’cent 
for reliable, scientific advice 

No other manufacturer of monosodium gluta- 
mate has done as much as Ac’cent to win con- 
sumer acceptance. A few years ago Ac’cent 
launched the most exfensive educational cam- 
paign ever attempted to overcome public resist- 
ance to monosodium giutamate. It was so 
successful that housewives now actually look for 
it on labels. 

Ac’cent has become a household word, a topic 
of conversation when food is discussed, and is so 
much in demand that we have had to expand our 
already large facilities at San Jose, California. 

The world’s largest producer of pure mono- 
sodium glutamate is now able to serve you better 
than ever before with the most uniform crystal 
of monosodium glutamate in the industry. Assur- 
ing quick, depe indable service are our warehouse 
stocks in every key market. 

If you have a sales problem that better taste 
might help, think of the fish that pulled in cus- 
tomers...customers that carne back for more. 

When you order monosodium glutamate, 
specify Ac’cent. You get so much more when 


you do. 
NORTHEASTERN DIVISION MIDWESTERN DIVISION 


WESTERN DIVISION HEASTERN DIVISION EAST-CENTRAL DIVISION 


York 


SOUTHWESTERN DIVISION W CENTRAL VISION EASTERN DIVISION 


CCE ent 


yramalt 


better! 


good food fast 


x 4 
(% 
RPORATION, 2 NORTH WACKER DRIVE, CHICAGO 6G, ILLINOIS 
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SELECTED ABSTRACTS 
(Continued tram page 34) 


utthzation of toad chemieal, are tound m microscopic rod-shaped 
tructures around the nucleus of cells in the body. From thes 
tructures the nine essential enzymes have been sepd. Six of the 
nine had never been tolated before Fatty acid digestion Is i 
some ways similar to the previously known, but less complicated, 


breakdown of sugar in the berly 


Dividing nuclei in coconut milk. 
Dorr, M. Nature, 171, 799-800 (1953) 


Coconuts and allied truits are good sources tor obtaining 
measurable quantities of tree nuclei, and may also be observed 
tor chromosomes y are easily accessible, ld a great deal 
i material and may be stored for days without deterioration 


Chemical helps fight A-bomb burst effects. 

Science News Letter, 63, 245-6 (1953) 

Vrotamine sulfate may protect against two major radiation 
hazards. tendency to bleed and inereased susceptibility to 


mitection 


Furan chemical makes male rats infertile. 

Science News Letter, 63, 262 (1953) 

In the presence of nitrofurans, the sperm-producing cells im 
rats are unable to secure the necessary energy for continued 
development and remam as immature cells until treatment ts 


vithdrawn 


NUTRITION 


Specific dynamic action of protein in men past sixty years of 
age. 

W. W., Horvaru, S. M., Presson, L. AND 
Daum, K. J. ol ppl. Phystol., 5, 631-4 (1953) 

The responses of old men (mean age 77 years) and young 
men (mean age 24 years) to the ingestion of a standard proteim 
test meal, which yielded 25 g. protein, were compared. The 
S D. A. expressed as total excess oxygen utilization, was 
essentially the same ip beth age groups. The older subjects 
exhibited a slower imitial response to the proteim meal but had 
both higher peak values and mereased excess ©, utilization 
during the second halt of a 4.5-hr. test period 


Fat emulsions for oral nutrition. IV. Metabolic studies on 
human subjects. 

Van T. B. Logan, W. B, Gever 
kK. AND Stare, FF. J Vetabolism, Clin. and 1, 80-8 
(1952); kweerpta Med., 6, No. 350 (1953) 

When large amts. of tat are added to the diet the food is not 
weepted im the majority of cases, probably owing to its taste on 
to epigastric distress produced by the imbibition of gastric 
peristalsis caused by the presence of tat in the upper intestinal 
tract. In an attempt © avoid such objections, a new high calork 
prepn. (lat emulsio.) tor oral use, conte. 40% fat and 10% 


glucose providing as much as 4 cal./g. ts described 


Fat in diet protects from radiation damage. 

Science News Letter, 53, 245 (1953) 

Salad and cooking oils, margarine, mayonnaise and lard con 
tain essential fatty acids which kept lab. rats alive, even when 


they were subjected to erit. doses of X-rays similar to those 
given off by an atone blast. Nothing, including the greatest 
amts. of mayonnatse on salads, protected agamst tatal doses oft 


X-rays given to the rats 


An unrecognized nutritional factor (cornstarch) required by 
the duck. 

OJ J. Nutrition, 50, 13-21 (1953) 

Data are presented which indicate the existence of a new 
and as yet unidentified factor important for the nutrition of the 
duckling. This factor (CSE) is found is cornstarch and certaim 
refinery products of dextrose production as well as in crude 
dextrose itself. A deticrency of this factor manifests itself in 
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the duck by a greasy, unkempt appearance with poor feathering 


poor growth rate, and acute pancreatic fibrosis 


Caloric intake in relation to physique in children. 

Kos, P. S. Science, 117, 631-3 (1953) 

“Obesity” or “leatmmess” is not accounted tor by some com 
mon factor im all children. It is suggested that three factors 
must be considered: (a) genetically detd. differences in food 
utilization and tendency to deposition of fat, (b) ditferent 
wtivity rates, (c) differences in heat loss relative to body 


PHARMACOLOGY AND TOXICOLOGY 


Special toxicity cf methyl alcohol as compared with cthyi 
alcohol. 

Simon, I. Athena 18, 203-8 (1952); Excerpta Med., 6, No 
1009 (1953) 

EtOH (1) has greater immediate and delayed toxic effects 
than MeOH (11), but is rapidly and almost completely oxidized 
in the organism, whereas II is taken up and retained by the 
tissues (especially those of the central nervous system), which 
are unable to eliminate it or convert it into a less toxic sub 
stance. This is believed to be the true cause of the toxic effect 
of IL. The hypothesis of conversion of I] into formic acid (IIL) 
ts rejected on the following grounds: (1) if Il] were formed it 
would be at once eliminated by the kidney; (2) [IL is even more 
toxic than IL; (3) the clinical picture of the toxic action 
11 is different from that produced by II 


PHYSIOLOGY AND MEDICINE 


The mechanism of the protective action of glycerol against 
haemolysis. 

Lovetock, J. KE. Biochim. et Biophys. Acta, 11, 28-36 (1953 

The effects of including glycerol in suspensions of humas 
red blood cells during freezing and thawing were observed. The 
results of these observations confirm that damage on freezing re 
sults largely from the conen. of the electrolytes within the cell 
In the presence ot glycerol this conen. of electrolytes by freezing 
is greatly reduced, and is sufficient to explain its protective 
action. From this interpretation of the action of glycerol, im 


provements are suggested in the technic of preserving red blood 
cells at low temps 


Chemical controls aging 

Science News Letter, 63, 334 (1953). Normal aging of the 
body's cells apparently is governed by a thin surface layer ot 
ribonue leoprotem his veneer seems to enable cells to take uy 
several chemicals, including Ca, from its enviromment 


DETERGENTS 


New test aids in detergent selection. 

Rohm and Haas Reptr., 11, 20-3, May-June, 1953 

\ procedure developed by Rohm and Haas, shows that non 
monic detergents are superior for cleaning hard surfaces. The 
importance of the substrate (the soiled surface) in the cleaning 


process ts stre ssecd 


FOOD AND FOOD TECHNOLOGY 
COCOA 


Annual report of the Cacao Research Institute. 

Trop. Agr., 29, 131 (1952) 

The first Annual Report of the Institute founded in Ham 
burg in 1951. Keport consists of review type papers imecluding 
ones on pest problems, compn. of fermented cacao, a new process 
tor treating undertermented and diseased cacao, and the phot 
elec. classification of cacao beans by the anthocyanin content 


FLAVORS 
Coumarin substitute. 
Oil, Paint, Drug Reptr., 163, O1, June 22, 1953 


(Continued on page 38) 
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sf Prompt, economical delivery 
anywhere in the U.S.A. 


Only Morton can offer the right salt for your canning 
operation—at the right time, at the most favorable 
price and freight—anywhere in the country. This is 
made possible by Morton's nine plants, strategically 
located to service the entire country. That’s one 
good reason why it pays to standardize on Morton 


Canning Salt and service. 


Manistee, Michig q 


Port Huron, Mi 
ltoir, Utah \ 


Rittman, Ohi 


Newark, California 
Hutchinson, Kansas 


ard Saline, 
nc 


Weeks, Louisia 


% Expert advice on the right 
salt for your plant 


If finding the right salt for your operation is a prob- 
lem, call in a Morton Consulting Engineer. He will 
study your requirements— advise which of Morton's 
specialized canning salts is right for your operation. 


These include Morton 999, a salt of highest purity; 


Morton H. G. Granulated, a screened, high grade 


evaporated salt of improved purity, controlled 


quality and uniformity; Morton K. D. Granulated, a 
superior quality of evaporated salt; and Morton Rock 
Salt. You can specify Morton Salt for any plant 


anyw here. 


Please S nd a Morton Repr sentative to analyze my salt and 


canning operation. No obligation, of course 


MORTON SALT COMPANY : 


Industrial Division 


Name and title 


Firm 


Dept. CS-4& 120 S. LaSalle St 


Chicago 3, Illinois Address 


City Zone State 
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SELECTED ABSTRACTS 


(Contimed ‘rom page 36) 
pew product called i beet che veloped It 
contains fe or coumar deriy ame 3 uggested for 
use formula m which coumarm or tonka has been used 


GELATIN 
Acid and alkaline hydrolysis of gelatin 

Croome, Ro J. J. Appl. Chen (1953) 

\ study was made of the thermal decompn. of an alk. ossem 
velaton m dil solr of and NaOH wathm a pH range ot 
3.05 to 98S. Reaction temps. of 60°, 70° and 80° were employed 
the reaction being followed by the decrease im jelly strength 
measured by the Bloom Gelometer, of gels, matured at 10>, after 
having undergone thermal treatment in the sol. form. The re 
action is first-order, and is catalyzed by both H and OOH tons 
Variation of the velocity coeff. with pH is represented by a 
catenary carve that exhibits a fairly well detmed poimt of mn 
velocity at pH 6.4. The catalytic coetfs. of the H and OH ton 


were detd for tl reaction temp employed lhe reaction 
velocity coeff, varies with temp. according to the equation of 
\rrhennu wil values of the heat of hydrolysis were caled 


it were tound to be considerably higher on the acid 
ide of the iseelee. point than on the alk. side, up to pH 9.35 
heyond whieh they rise agam. This variation with the pH of the 
ol is explamed by visualizing the mechanism of the reaction 
as being different tor conens. of catalyst greater than, and less 


than about 


‘ 


The roles of the amino and hydroxyl groups of collagen in its 
reactions with formaldehyde, tannic acid and quinone. 

ROW / Chem. So 27 29-32 (1953) 

The controlled partial acctylation of collagen at its amino 
wd hydroxyl racheal vas used to mvestigate the funetions of 
these groups m me vith common tanning agents 
The binding of formaldehyde, tanme acid and quinone is examd 
as a funetion of the degree ot acetylation, and possible inter 


pretations of the exptl data are ciscussed 


FISH 
Chemical studies on the substances of fish smell. Oxidation 
products of piperidine. 

Yamantsue, Omata, \ Bull. Japanese Soc. Sei 
18, (1952); Bio Ihsty 7, 151, No. 15757 
(19534) 

The authors oxidized piperidine with and FeSO, 
Iether exts. gave d-amimovaleraldehyde, a white waxy substance, 
and erystals of S-amimovaleric acid, which have strong fishy 
odors \n aq soln. contamed a whit Waxy substance with a 


melon-hke aroma and a viscous liquid with putrefaetive oder 


PECTIN 
Isolation of tetragalacturonic acid from enzymatically de 
graded pectinic acid 


Avrermarr, AN» Deven. Ho /lele. Chim, 36, 340-2 
(1953) 

Pectinie acid was partially degraded by a mold polygalac 
turotase Pure tetragalacturome acid was tsolated from the 
The hydrolysis of pectic acid by purified tungal polygalac- 

turonase 

Raumwan, Mp. ann Jostyx, Mo AW hood Research, 18 
(TOSS) 

The course of bydrolysis of 2 pectic acids by puritthed PG 
prepa. trom tungal sources was studied. The course of 
hydrolysis was tollowed by the detn. of changes total peetn 
substances (Ca and ale. precipitable matter) and by mereas 
m reducing power and mono-galacturome content Changes u 
Viscosity, sp. optical rotation and osmotic pressure were alse 
measured During enzvn action Viscosity dropped more 


rapidly than did the imerease im reducing value 
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ORGANIC CHEMISTRY 


Application of countercurrent distribution to Valencia orang: 


juice caroteno:ds. 
Ctr / leur. Chen 456-00 (1953 
hy 


lhe fractionation of cerotenomis by means of countercurre! 


distribution in a glass Craig app. was studied. By the use ot 


two different solvent systems, a total of six tractions was ob 
tained, which were tdentifie as: (a) hydrocarbons; (b) mone 
hydric ales.: (c) diols: (d) and (e) diols contg. in addn. one 
or two eyclic ether groups, resp.; and (f) polyols contg. more 
than two hydroxyl groups. Chromatography of fractions (a) 
(b), and (ce) for Valencia orange juice constituents resulted 
the identification of phytofluene, a-, and ¢-carotenes, eryp 


toxanthin, zeaxanthin, and lutem. Another fraction was tenta 


tively identified as hydroxy a-caroten 


PACKAGING 


Measuring package odors. 
Vodern Packaging, 26, 149-50, June, 1953 


\ standard procedure tor identifying and rating odors n 


materials is suggested by a jomt committee of Tappi and PI 


PHYSICAL RESEARCH 


Some factors influencing foam stability. 


Svorewk, ©. Ro J. dm. Oil Chemists’ Soc., 30, 190-3 (1953) 


Its believed that liquid films owe their stability to the Gibbs 


elasticity. How this elasticity may arise is discussed, and it 1 
concluded that in some cases a nonequil. value may be the im 
portant concern. Some data on surtace compn. from radiochem 
expts. and toam tractionation are pre ented. Fir ally an ¢ xplana 
tion of the origin of the slow and tast draming films of Ross 
Miles, and Shedlovsky is offered 


Further evidence concerning the periodic structure in collagen. 


AND SuUrRMAN, M. M. Biochim. et fiophys 
leta, 11, 1-6 (1953) 

Patterson distributions were constructed trom) x-ray diffrac 
thom patterns produced by the large periodicity in beef tendon 
collagen. The Pattersons were interpreted in terms of the imtra 
period tine structure observable im electron micrographs ot 
collagen. It ts suggested that there may be a single high density 
band im wet, unstamed collagen and a very detailed band struc 
ture in wet, stained collagen. The Patterson from dry, stained 
collagen is satisfactory agreement with one caled. from 


wealized structure suggested by clectron micrographs. 


The surface areas of proteins. V. The mechanism of water 


sorption. 
Seenor, J. Kemin, ano Benson, S. 
Chem. Soc.. 75, 2427-30 (1953) 


The sorption of water by solid proteims is characterized by 
the evolution of heat, a peculiar hysteresis, sweliing of the solid 
und an imerease im the surface area of the solid. Heat evolutior 
is of the order of magnitude of the heat of vaporization of wate: 
and im conjunction with the poor thermal conductivity of tl 
protem acts to slow the sorption considerably. [It is) proposed 
that the hysteresis ts assoed. with binding on the free basi 
groups of the protem. The existing data on sorption do indeed 
show an excellent correlation between no. of free basic groups 
and the max. amt. of hysteresis and an hypothesis 1s suggested 


tor such a correlation 


Fundamental structure for protein materials. 

Science News Letter, 63, 203 (1953) 

One tundamental pattern repeated with variations makes uy 
ost protem materials from velatin to blood The pattern ts 
that of a cotled spring aid the variations are found whether 
the spring coils im the right-hand or left-hand direetion and in 


how many fibers, themselves twisted. curl around one another t 


form the tibrous threads that make up the protein substance 
Hemoglobin, serum albumin trom blood, an enzym rom cee 
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vhite, a ive ime coiled form previously identi 
protem ‘ ct i foll itt Phre 


RADIOCHEMICAL TECHNOLOGY 


Reactor-produced radioactive isotopes. 


eceived by workers 


Carbon isotope effects in biological systems 


BucHANAN, D. | NAKA ann Epw ms, om 
117, 541-5 (1953) 

Tracer studies are ibject to error labeled and ut 
labeled mols. differ quantitatively in chem ind phys. propertre 
This paper reviews the bi ystems in which the isotope effect 
must be take to t 


PATENTS 


Method of preserving avocados 


W. 2,641,548, June 9, 19 
Phe method f preserving avecado meat which imeludes 
blanching t it ow cyl tal 
minute at a temy te 220 
> 


FUTURE DATES FOR FOOD TECHNOLOGISTS 
1953 
November 2-4 Fall Meeting of the American Oil Chemists 


November 9-12. International Soft Drink Industry [exposition 


Chicago, 

November 11-13. Association of Food Industries Samnitartans, 
Berkeley, Califorma 

November 20 Dairv Industries Society, International, Wash 
ington, LD. 

November 23 Manufacturing Chemists Association, New 
York, N. 

December 13-16 Annual Meeting of the American Institute o 
Chemical Engineers, St. Louis, Missours 


Annual Meeting of the American Association 


dvancement of Scrence Boston 


December 26-31 
tor the 


Massachusetts 


1954 

] 18-20 Nationa t (ined 

January 22 National Poult nd | boar Meeting 
( 

Januar lal | t ithe Nati \ , 
\ cat ( 1] 

January 31 \leet t \merican De it \ cla 

February tion, New Orleat Louisiana 

February 1954 i tl Nati il Soup Mi 
\. t ( cago I] 1 

lebruary 1-4 er | try ‘ ent 


Institut andl. OOF 

May 2 Annual Meeting i the Nationa rie 
Inetitute. ( and. ©) 

June 2 rit i the i 
Institute, Los Angeles, California 


Fourteenth Annual Meeting of the Institute 


June 27 to 
of Food Technologists, Los Angeles, California 


July 1, 1954 


i and internationa 
iterest to food technologists should 


(Informatior neerning future dat of natior 
meetings, conventions and exhibits of 
be sent to the editorial office.) 
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TROCHNG® 


... in the public interest 


\ letter from Secretary of Agriculture Benson to Th | 
Iixecutive Secretary Lawrence permits us to open the 
November column on a trumpet nete of national im 
terest Phe following excerpts speak eloquently tor 
themiselve 

“The Federal Government is now confronted wath a 
vreat accumulation of problems associated with agri 
cultural surpluses and dechmmg farm prices We must 
have a program which considers not only the immediate 
impact of these problems, but alse then real solution 
over the vears ahead Looking to the future, 1 am 
convinced of the need for a bigger and better research 
program with the results bemg carried inte appleation 
more adequately through education. This 1. the route 
te lower farm: production costs, a better quality ot farm 
prewluets, and \panding markets 

“An increasing awareness among all groups im 
terested in agriculture of the real significance of research 
and edueation has been in evidence for some time. We 
in the Department have given a great deal of study te 
this subject. We have bad many searching disctsstons 
with farmers, the farm and commodity. organizations, 
people from the Land-Grant Colleges, representatives 
of industries serving agriculture, and others 

“Aly reaction te then 
javorable, but in developing the recommendations ol 


proposals is certains 


the 1d partinent, l am anxious to have the benetit of the 
widest possible cross-section of agricultural opinien 
throughout the country. It would be most helptul i all 
organizations interested in agriculture could give seri 
ous consideration to this subject and let us have then 
views. | hope it will be possthle for vour organization 
rate te this end.” 

Dedication to the American public of an imiportant 
patent relating to the use of lysine —an amine acid 
essential to human nutrition in the fortification of bread 
and other cereal foods has been announced the 
Du Pont Company. This patent has been placed on the 
Register of Patents in the Patent Office the 
form of a free license to the Government and people ot 
the United States, whereby anvone who wishes may 
carry out the invention of rovaltyv-free basis \ll 
rights te U.S. Patent 2,344,229 on lysine fortification 
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J. Block and Diana 


Bolling, were purchased recently by Du Pont from 
(CM. Armstrong, Inc., a subsidiary of American Maize 


of cereal foods, issued to Richard 


¢ orp 
Phe packaging industry, as we know it today, could not 


exist without the machine tool.” explains an educational bulletn 
received from American Can Company. Last year at the sever 
hops operated hy American Can over 15,000,000 


h grade steel, comprised of 


pounds of metal and primary lng 
castings, forgings, and bar stock were converted into can making 
and can closing machines and auxiliary equipment. Eighty-five 
percent of the can company’s 1952 capital expenditures of almost 
235,000,000 was for equipment. This included equipment tor 
the company’s new plants and for added production and in 
creased efficiency in existing facilities, as well as for closing 
machines and related equipment for canners, dairies, and other 
ontainer users. At Caneo’s modern shops, some 4,500 men and 
use high-precision machine tools to create imtricate, 
efficient, and cconomical instruments of mass-production. The 
bulletin concludes by pointing out Caneo’s double role im this 
country’s can-making revolution in the early 1900's through the 
werfection of the modern open-top metal can as well as the high 
peed machines to manufacture, fill, and close the open-top 
contamer with its double-seamed ends The double seamer still 

pains one of the century’s machine miracles, points out the 
company, and it is due to such machines as this and other auto 
matic equipment that within half a century can-making speeds 
ive increased from about 60 per minute to 450 cans per minute 


or 
\merican bows are returning from Korea with a greatly 
proved ippetite tor macarat premlucts aceordimeg to My 


Phomas A. Cuneo president of the National Macaroni 
in recalling that consumption of macaroni products by the 
irmed forces was 14.2 pounds per capita compared to less that 
half of that for the civilian population, Mr. Cuneo opined that 
the Army Quartermaster Corps evidently selected macarom 
woan cnerev-bunlding food for felting men 

Miss Bertna M. Garber, director of the New York 
Institute of Dietetics, 66 Fifth Ave. New York City, 
has announced a full scholarship to the Institute given 
by Mrs. Tillie Lewis, president of Tasti- Foods, [ne 
and Flotill, Stockton, Cal. The scholarship award 
will be made on the basis of an essay on the subject of 
“Whey | Want to be a Dietician” and will be for the sum 
of S750. The winning student may attend either day 
or evening classes, thus making it possible to take a 
part-time job, if necessary, as an aid toward living 
expenses in New York. The contest opens October ] 
and closes December 31 of this vear. [Essays must be 
not less than 500 nor more than 1,000 words in length 
Contestants must submit with the essavs brief biogra 
phies, including full name, age, educational background, 
organizations with which affiliated and work experience 
\ll entries for the scholarship award should be sent to 
the Tillie Lewis Scholarship, N.Y. Institute of Dietetics, 
66 Fifth New York 11, N. 

In commection with the 50th anniversary of the Caliternia 
canned tuna industry, the Tuna Research Foundation has an 
nounced the greatest sales, advertising, and publicity program 
ever placed behind canned tuna from California. The campaigi 
vill reach its peak during National Tuna Week, November 5 to 
14. According to Mr. FE. L. Morris, Foundation director, home 
makers are searching for lower-priced, high protein foods, and 
tuna offers an excellent source. Stressing the importance of tuna 
in the nation’s economy, he pointed out that a recent U. S. Fish 
ind Waldlife Service report showed that tuna worth $113,000,000 
headed the list of canned fishery items in 1952. Salmon was next 


(Continued on page 42) 
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How CELITE filtration 


gives apple products 


Celite* Filter Aids enable apple processors to se- 
cure brilliantly clear filtrates in their finished 
products. Celite provides such efficient filtration 
that it removes most material which promotes 
fermentation. 

The result is a product with longer shelf-life, 
more eye-appeal—more “buy” appeal. Not only 
do Celite Filter Aids improve product quality, but 
they also permit high flow rates with long filtra- 
tion cycles 

For maximum juice yield from your presses, a 
small amount of Celite should be used as a press- 
ing aid. Celite Pressing Aids help produce a firm 
dry cake which can be easily and completely 
stripped from the cloth. 

You are assured of highest product quality with 
Celite, for it ts carefully processed from the pur- 


more eye-appeal, longer shelf-life 


Johns-Manville CELITE 


est deposits of diatomaceous earth. Celite is an 
extremely light weight, highly perous powder. 
It is chemically inert, insoluble, and specially 
treated so that it imparts no foreign flavor to 


fruits or foods. 

To speed production and improve product 
quality, Celite is used in the processing of many 
foods and beverages such as sugar, fruits and 
juices, beer and wine. A Celite 
ficld engineer will gladly show 


you how Celite Filter and Press- 
ing Aids can help your product JM 


or process. For his services 


simply write Johns-Manville, 


Box 60, New York 16, N.Y. Ia 
Canada, 199 Bay St., Toronto 1, 
Ontario. one 


FILTER AND 
PRESSING AIDS 
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FOOD INDUSTRY TOPICS 


(Contumed tron 4) 


with 298,000,000 and sardines third with $22,000,000 worth ot 
canned product 

\ five-year nutrition research program undertaken by the 
National Association of Frozen Food Packers will employ a 
tatistical sampling plan designed to provide an impartial cross 
ection of grace varietn region climatic conditions, and 
methods of processing, packaging, and freezing. During 1953 
personnel in 149 freezing plants expect to save about 15,000 
samples which will be tested for eight vitamins, six minerals 
amd seven proximate components. Sampling and testing wall be 
repeated next year. Full details on this comprehensive sampling 
of 48 frozen fruits, juices, and vegetables are available from the 


\ssociation, 1415 K St N. W Washington 5, D. ¢ by re 


questing “Sampling Plas 


... things new under the sun 


\ new, natural vegetable colloid known as [AGU AR 
is being offered to the food industry by Stein, Hall and 
Company, Ine., New York The new product 
which is refined guar gum is bemg produced for the 
first time im commercial quantities aceording to Mr. 
Lawrence Gussman, vice president in charge of re 
search and production. The company, established in 
18606 and a leading processor of water soluble gums for 
over 25 vears, is confident JAGUAR will be of wide 
spread interest im the food processing field because it 
produces high viscosity at low concentrations, swells 
quickly mm cold water and develops its properties over 
a wide pil range \ natural, vegetable, pure food 
colloid, it has excellent thu kenny, and 
stabilizing properties. \meong food industry uses listed 
by Stem, Elall are the stabilization of cheese spreads, 
salad dressings, cold dessert preparations, frozen fruits 
and fruit drinks, cake iemgs, and prepared meats 
(Based on detailed testimony, the has included 
guar gum in the standards ot identity for both cheese 
and salad dressing.) Important uses for the new product 
are also bemy developed ino the pharmaceutical, cos 
metic, and other meaustries 

\ new machine for tilling viscous and liquid products 
has just been imtroduced by the LTlope Machine Co., 
State Rd, Vhiladelphia 14, Pa. Called the Type 
IQA, the machine is the culmination of 30 vears expert 
ence, and can be used tor tilling glass jars, plastic 
bottles, tin cans, and paper cups. Llope has tested the 


salad 


in tilling contamers 


Machine for filling vis- 
cous and liquid products. 
Production runs up to 
250 containers per min- 
ute hove been achieved. 
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dressing, french dressing, jellies, jams, preserves, 
sauces, liquid soaps, glue, grease, cosmetics, pharma 
ceuticals, and various other viscous products. Produc 
tion speeds up to 250 containers per minute have been 
achieved on some items. The machine offers accurate 
quantity adjustment from !2 fluid ounce to 32 ounces 
Llowever, on some cosmetic operations, accuracy has 
been held to 4, gram. .\ full line of accessories ts 


available 


Chase Bag Co., 309 W. Jackson Blvd., Chicago 6, IIL, manu 
facturers of bags for over a century, have announced several 


new designs to ther stock brand line of poultry bags Made ot 
polytex— a polyethylene plastic—Chase poultry bags remain fl 
ible at temperatures down to 93° below zero, thus preventing 
the freezer burn that occurs when poultry comes into direct con 
tact with freezer surtaces Various stvlee of bags for chicket 
ind turkey are available with and without imprint 

Phe food processing industry is watching with a great 
deal of interest the recent development of a fire retard 
ant paint that actually stops fire from spreading. Called 
Iyvr-Kote, this paint is claimed to contain a mass of 
minute “built in” fire extinguishers; when exposed to 
flame, Fyr-Kote pours out carbon dioxide and calcium 
chloride which smothers the fire and retards the spread 
of flame right on the surface. Fyr-Wote oil base tire re 
tardant interior flat wall paint has been listed by Under 
writers Laboratories and is identified with the Under 
writers’ label on every can. It also passes applicable 
Federal specifications and the US Engineers’ tests. The 
product is an extremely washable flat wall paint, with 
standing more than 25 cycles of scrubbing with strong 
washing powder and boiling water. Full information, 
data, tests, ete., including Underwriters Laboratories 
classification may be obtained by writing Fyr-Kote Co., 
Division of Morris Vaint & Varnish Co., 27th and 
Douglas, Omaha, Neb. 

\ new method of strapping, known as the Inland Seal-less 
Strapping, is being marketed by Inland Wire Products Co 
3947 S. Lowe Ave., Chicago 9, IIL It is claimed to offer a new 
simplicity of application, economy, and holding power The 
secret reportedly lies in the machine used. In two simple opera 
tions, this machine tensions the strapping, cuts it to exact lengtl 
void of waste, and effects a mechanical interlocking of the two 
overlapping ends of strapping that has consistently tested be 
tween 77 per cent and 86 per cent of the strength of the strap 
ping itself. The economy of the new method results from elimi 
nation of seals, and time and cost of applying seals. The strengtl 
and resilicnee of the strapping, locked under tension, helps the 
contamer absorb shocks due to dropping or exceptionally rough 
treatment. [It is said that Seal-less Strapping has in many cases 
permitted use of lighter and less costly packing materials, thus 


providing an added saving over conventional methods. Complete 
information of the new strapping method may be had by writing 
to Mr. I \. Johnson, Jr. at the above address 


\onew tiberglass reimtoreed plastic tray which stacks and 
locks has been developed by the Molded Fiberglass Tray Co 
Linesville, Pa. producers of Toteline products, Stacking lugs 
on four sides permits a stack of trays to be neld at a 45° angle 
without danger of toppling. The trays climinate the necessity 
tor racks as the sides are open, permitting passage of al 
through them. This rigid, non-corrosive tray ts dimensionally 
stable from minus 60° F. to 300° F., and is unaffected by most 
chemicals and alkalis. The design ts ideally suited for freezing 
dehydrating, and other food, chemical, and pharmaceutical ma 
handling 
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gclok Tul tt by mea 
f anew Swagelok Insert is proving highly successtul tor many 
pplicat (ra rd Fitting Co., 884 bk. 140th St 
Cleveland 10.) Oh manufacturer ot both the imsert and 
| t i t nical action and oxidation 
ntaminabilityv, visibility, and extreme flexibility of Tygor 
plastic tubing when used in) conjunction waitl leak-proot 
Swagelok Fitting i | s report llv make coml ithe 
particular ible laboratory use rous 
t appr lie iquid food pr uid 
piping certa Is and seh hie 
my \ t il inv metal, prot tub 
tting 1 fl istic and thre ile 
t lastic tul e the t Swagelok 
Pubing grips and seals the outside dimension 
revolut ivy lea food products i all vernigtiit 
rcceptan i i fast-move ter 1 tl Middle West, and ist \ 
1 by chat vell by leading ind 
‘ t | t i Kansas Cit Mi 
commenting on its D bin Beef Pot | Phe product 
i complete eat pie crust, is contained in a pie-pa hap 
can and require o refrigeration After the top « t! ca 
removed i i ‘ t s baked in a 450 degree over 
ind serves three perso company belreve it ha core 
t important first | dustry m providi 
complet ( i tha cs requir rare i 
t il wking tt ct i utensil that in be tse 
ver a \ in the kitcher 
Dul t announces that one of its fungicide i derivative of 
lithiocarbamic acid | is “Zerlate,” has proved valuable 
ombating “bullseye rot,” a disease of apples peculiar to Paciti 
oast areas the | md Canada \ctive ingredient ihe 
ungicide is a DuPont orgamie chemical known as “ziram.” lh 


tests conducted by USDA plant pathologist, Dro J. R. Lienholz 


Newtown apple trees in an experimental orchard at Hood River 
(dre ere spraved Jul and September 18, 1952, witl 
il Cl rays of Zerlate” 
cide at the concentration of 144 pounds per 100 gallons showed 


only 1&8 percent canker truit rot mitection the tollowime April 


| 
is compar t 79 t ¢ Ket nt rot pra tree 
Caran rv ¢ mical ind other granul bulk materials cat 

! ills il cll ed pla by 
means of a new dust-tight conveyor known as the “Flowmaster.” 
The unit comprises an enclosed endless chain fitted with 
pecially designed flights which move material along in a con 
tinuous stream. It 1s particularly adaptable to medium and low 
Capacity operations operation vhere economy i factor ind 
mperations m which there must be no voids im the flow of ma 
terial t ssing packaging equipment. The Flowmaster 
is readily ed ite tight places and around existing equip 
ment. It bet ! elt-discharging. kor addi 
i it) (; \\ 1 mpat Hudson 
N \ 


..« the literary corner 
What does 
otter 
Snell, [ne New 
ath Hipits 


a techmical research organization have to 


they tell the publi about it Foster 1) 
York firm of chemists and engineers 
problem of selling consulting set 
\ 22-pagi booklet available to anyone on 
reque st Phe booklet entitled Services 1s a sort ot Whe. 

nd Why on the applied research, 


What. Where, 


and testy vy that Snell otfers In tact, the book 


Vices t new 


devel 
opment, 


let states on the back cover that if Snell doesn't furnish 


the service, thev Il be glad to direct the inquiry to one of 

the member laboratories of the two leading consulting 

chemical and commercial laboratory associations, The 

spiral-bound booklet, profusely illustrated with work in 

progress nd cdetatrlee ts ol test equipment, starts on 

the tent tle i the N. \ laboratories at descends 
npave 4 


what can you do 
with this amazing, 


* Trademark 


@ JAGUAR produces high viscosity at 


low concentrations 
@ JAGUAR is cold water swelling 


@ JAGUAR develops its properties 
over a wide pH range 


@ JAGUAR jas excellent thickening, 
film forming and stabilizing properties 


@ JAGUAR is a natural vegetable pure 
food colloid 


@® JAGUAR is economical to use 


@ JAGUAR is available in commercial 
quantities 


new, natural colloid? 


We invite your inquiry regarding this amazing, new product, 
developed and produced by Stein Hall. For technical data, and 
sample, write us on company letterhead or fill in this coupon. 


JAGUAR DEPT. Fl 


Stein, Hall & Co., Inc., 285 Madison Avenue, New York 17, N.Y. 


Phease send me at once your descriptive booklet together with a free sample 
{ STEIN HALL’S JAGUAR. I understand that no obligation in incurred 


Name 
Title 
Company 
Address 
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Example: GLYCERINE! 


Solvents for flavors. extracts. oils. and essences 


that are used in foods or diet supplements must 
he safe for human consumption, U.5.P Glycerine 
is an excellent solvent. Its non-volatility and sta 
bility protect shelf life. It is compatible with a 
wide range of other ingredients. And U.S.P 


Glycerine meets the all-important requirement 


of freedom from toxicity 


Customers Anow Glycerine, accept it, and re 
spect your decision not to compromise with qual 


ity by using substitutes, 


New Tonic for Anemia 


For example. a new tonic for anemia has beon 
developed which contains liver concentrate. rice 
bran concentrate. tron and ammonium citrate, 
peptonized iron, thyamine hydrochloride, ribo 
flavin. niacin, and Vitamin compounded int 
a highly stable Glycerine base. After testing vari 
ous types of vehicles. the manufacturer reports 
that Glycerine provides the best stability, and 


also gives a better tasting product 


Balance of Properties 


But Glycerine’s ability to act as a solvent is only 
part of the story. You can count on versatile 


Glycerine to serve as 


humectant lubricant 

vehicle demulcent 

plasticizer suspending agent 
sweetener chemical intermediate 


Booklets on the application of Glycerine in the 
food and pharmaceutical fields are available. For 
your copy, write Glycerine Producers’ Associa- 
tion, 295 Madison Avenue, New York 17, N. Y. 
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services of its completely equipped and statfed Animal 
Laboratories, Bacteriological Laboratories, and Chemi 
cal Laboratories. The firm is also ina position to pro 
vide such special services as taste and odor studi s, sta 
tistical design and interpretation of experiments, con 
sultation on technical aspects of advertising and labeling, 


advice on techmeolegal problems, and preparation and 


presentation of testimony for legal or administrative 
purposes. Dr. Philip B. Llawk is president and Dr. Ber 


nard Oser director of the Laboratories 

\Ithough ait hardly qualified as “literature,” a recent 
mating trom Aseptic Therme Indicator Company, 5000 
W. Jetferson Los Angeles 16, Cal., seemed orig 
inal enough to warrant recording for an amazed poster 
ity in this column. After a proper build-up through the 
mail, an unidentified package was duly delivered which 

entted interesting, rattling noises when jostled about 

Such packages are always fascinating —particularl) 


when they bear a California postmark —and thoughts of 
a long-lost Western relative sending through a packet 
of gold dust or some similar goodie admittedly made 
their presence felt in this columnist’s noggin. Nor was 
this illusion dissipated when the wrappings were re 
moved and a tin can was revealed. ( After all, long-lost 
relatives sometimes do have idiosyvnerasies.) After hast 
ily locating a can-opener and undoing the lid, the prize 
was revealed-—a packet sure enough but containing ten 
COOK-CHIEN, a holder for same, information 
booklet, and a self-addressed card. Far and away the 
nicest package | received all that dav. (Can anyone use 
some extra COOWK-CIIEN Atany rate, Mr. Willard 
M. Huyeck, company president, says that this mailing 
has brought in a larger numerical response than any 
other maining ever made for COOK-CTIIEN indicators 

Armour Research Foundation of Institute of Teeh 
nology has announced a new brochure describing the faciiti 
and services available to industry for research in all phases of 
the food technology field. Two years of intensive planning and 


y the Foundation’s biochemistry section preceded 


preparation 
the expansion of its Food Technology Services. The booklet 
explains some of the background which led to formation of ex 
panded food technology service and outlines the potential of re 
search m the treld address is 35 W St., CIncago 16 


il 


Phe Fatty Acid News Digest, published by the Fatty 
\cid Division of the Assn. of American Soap & Gilvyecet 
ine Producers, Ine., 205 Madison Ave.. New York 17, 
N.Y., calls attention in its. \ugust issue to news items 
on a new commercial process for producmg synthetic 
hydroxylated fat. a new method for synthesizing 1O-hy 
droxy stearic acid, the acids and alcohols perfume 
compounding, the safety of polvoxvethylene stearates 
for use as food additives, and a survey of the entire field 
ot detergents, emulsifiers, and emulsion products as 


market outlets for fats and ols 


\ new 12-page booklet, “N-ray Methods of Possible Use it 
Clinical Laboratories.” is available gratis from the Research & 


Control Instruments Division, North American Philips Co., Ine 
750 S. Fulton Ave., Mt. Vernon, N.Y. Prepared by Dr. Wn 


Parrish, Philips | abot itorics Irv the new pul lhe ation discuss 
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extend SHELF LIFE! 
retord RANCIDITY! 


eee on High-Fat 
Low-Moisture Foods! 


@ As you know, potato chips, prepared mixes, nuts, 
baked goods, powdered soups and many other prod- 
ucts that are high in fat and low in moisture are often 
spoiled by rancidity and the development of oxida- 
tive “off” flavors. And these factors reduce the shelf 
life and profit margin of many food products. 

These problems may be avoided by the proper use 
of a new food grade salt with antioxidant, developed 
as a result of years of laboratory research— Diamond 
Crystal Salt with ANTIOXIDANT! 

New Diamond Crystal Salt with Antioxidant is as 
simple to use as common table salt. If sodium chlo- 
ride is used in your processing, this new salt will fit 
into your operation without extra equipment or labor. 

Diamond Crystal Salt with Antioxidant is eco- 
nomical, too! The extra cost involved in salting po- 
tato chips is only about 7¢ per 100 Ibs. of chips! This 
is a small cost to minimize returned goods. 


| 
| 


The effectiveness, ease of use and economy vi this 


new salt will more than justify its test in your opera- 
tion. Samples are available upon request. Send for 
yours today! 

Write to Technical Director, Diamond Crystal 
Salt Co., St. Clair, Michigan. 


DIAMOND CRYSTAL SALT 
with Antioxidant 
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FOOD INDUSTRY TOPICS 


Dairy Research Labora 


reported 


Exposition Comumitte 
problems of merchan 


plant maintenance 


positom 


CONTINENTAL CAN COMPANY'S DISPLAY BOOTH AT THE RECENT 
AMERICAN DIETETIC ASSOCIATION MEETING IN LOS ANGELES 
FEATURED “NEW CANNED FOODS WITH A BIG FUTURE.” INCLUDED 
IN THE DISPLAY OF ATOMIC AGE CANNING INNOVATIONS WERE 
CONTINENTAL'S CONTAINERS FOR DIETETIC FOODS, FROZEN CON- 
CENTRATES, CANNED MILK PRODUCTS AND CANNED FROZEN 
FOODS. THE RESEARCH BULLETINS DISPLAYED ON THE CIRCULAR 
TABLE ARE SUMMARIES OF RECENT CONTINENTAL LABORATORY 
PROJECTS AND WERE AVAILABLE TO BOOTH VISITORS. 


sr 
\ conference of research workers and members of the citrus 
nidustry was held at the Citrus Building in Winter Haven, Fla 
& to discuss advances in citrus processing research 


conterence was held primarily to present the citrus research ac 


complishments of four laboratories of the Bureau of Agricul 
tural and Industrial Chemistry, USDA: Citrus Products Sta 
tion, Winter Haven, Fla.; Fruit and Vegetable Products Lab 
oratory, Weslaco, Tex.; Fruit and Vegetable Chemistry labora 
tory Pasadena, Cal.: and Western Regional Research Labora 


Sorry... but the vertical 


lines are parallel! 


Thines don't always turn out to be the way the) appea 


Realizing this, leading tood processors fest with COOK-CHEX 


quality control tags 
And unless the purple spot on the tag has changed to 
reen, they that bacteria aren't completely destroyed 


Write today tor a tree supply of COOK-CHEN, stating the 


time and temperature of your processes 


See for yourself how COOK-CHEX save time, save money 


and insure your good name with consumers by eliminating 


the possibility of flat sours and blown cans 


Remember, things don't always turn out to be / 


CHEX 


Aseptic-Thermo Indicator Co. 


Quality Control Division, Dept. FT-26 
Bive., Los Angeles 


appear 


HOO Jefferson 


FOOD TECHNOLOGY, NOVEMBER, 1953 
CONTINENTAL € CAN COMPANY 
raine S. Gall of the National 
(lakdale, N.Y reporting evidence that antibi 
— 
otics m teed accelerate animal growth by stimulating 
faster bone development. Dr 
work condueted by himself, |. Bovd, and Tl. M. Bissett 
at the Fisheries lexperunental Station, Van 4 
couver, in the use of “antibpotie tee” for presery } | 
ine fish 2, 
\ whiy mterestime and varied program 1 hapig up tor 
thee th Annual Convention of the American Bottlers of Car 7 
honated Beverage ter held ow Chicago's International : 
\mplitheatr November 912. m conpunetion with the 1953 e- 
4 patiels, mown demonstration ind floor discussions are beimg | 
53 cheduled for both the general and special sessior In making 
its plans, the ALB. CO. Convention 
j anticipated the growing mterest mot 
shame, package, and distribution lhree of the tive pe akers 
to appear at the morning general sessions melude a bottler, a 
franchise company representative an executive trom out 
le the soft drink tidustry \ Panel Discussion on Industry 
Problems on November TL promises to be both instructive and ‘ 
unpredictable, Controversial subjects in the soft drink field 
returnable and non-returnable containers, non-nutritive dietetic 
heverages, prices, deposit vill undoubtedly come under dis 
cussion. There will be a full schedule of afternoon meetings 
dealing with specitte problems of production, | 
i les, profit planning, pubhe relations, and other vital topics. As 
ilways, a Ing feature of th will be th: 
Further detail can be obtamed trom A. B. ¢ 
me Public Department, Washington, D. ¢ 
: 
| 
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ind the new vnithet terow \ Recent clim 


Cilective inal 


hei 


able: eadquarters at 10700 Purit Ave 


.. the human element 


. «+» building up and branching out Mr. Homer C. Fritsch, executive vice president ot 


Parke, Davis & Company, is elected director of Taka 
In a report to stockholders announcing new highs im mine Laboratory, Inc., at a special meeting of the Board 
sales and net pr fits tor the first half of 1953, Mr. John of Directors held at Cliftor \ | sept. 11. 1953. Kath 
| MeWKeen, president of has. Ptizer & Co., Ine., noted erine McMahon Takamine. executive vice pre ident of 
the firm's entry into the hormone market through agree the firm. was elected president to succeed the late Eben 
ment wit! Syntex, \ nanulacturers of teroids, ancl | Lal | Vil elected secretary 
the impending acquisition of |. Roerig Co., Clicago, Laboratory. Tn vith general offices and 
i leading suppher of hematinics and other preseription plant in Clifton, N.J., is one of the world’s oldest and 
nutritional specialties. Because of the merease im tts leading manufacturet orien or pharmaceutical 
line of preseription products, the Ptizer Diva acd industrial 
sion, under the yeneral managership of Mr. Thos. J sss 
Winn, has been renamed Vtizer Laboratories, Division Mr. Dave Mott has been appointed Michigan sak 
of Chas. Phizer & Ce Po this division's line of antibt representative tor the W4 tange Co, Mr. ¢ \ 
otics, including terramyvein, pemeilin,  streptonivem, les manager. announced re 


F. RITTER 
presents 
COUMASIN | reserve the potency of 


(without coumarin) 


strength. $3.00 per Ib. 
EASTMAN 
FOOD-GRADE 
ANTIOXIDANTS 


* For complete information about 

the effectiveness of Tenox in 
combating the oxidative deterioration 
F. RITTER & co. of Vitamin A, write to 


4001 Goodwin Ave. Los Angeles 39, Calif. 


Branches in Principal Cities 


Synthetic Alcohols, A.denydes 


with 


Also its companion, TONKASYN AMOR- 
PHOUS, twice the strength of coumarin 
at $6.00 per Ib. 


EASTMAN CHEMICAL PRODUCTS, IP'c. 


KINGSPORT, TENNESSEE 
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tory, Cal. Met the try a ther polvimivxcin, and bacitracn vill be added 
inet th Rureau scientists investioatit tihizatios 
ope ccomplishment the Bure resent researcl | 
sore stats cal reports show tha | 
Philace ( vention Center will be the site of the of the male ile vill also 
biennial American Society of Te Engineers’ Industrial narketed 
sition, April 26 throug 0, 1954, Harry EF. Conrad, executiy 
eretar the 27.000 membx and 110 chapter national techni the t ime thn | 
il society is announced. Complete mtegration the daytime COPporat | 
technical iat f the 22nd annual national meeting of the title is felt toon \ 1 cnt activities ot | 
\ST] vith the Exposttior il be possible because all the ses the compan two-man lab 
vill be held inside Convention Center, he added. Floor WO. | | 
plans and regulations for the Exposition are Ming made avail graphic processing fort { | 
Detroit 21, M 
f 
| 
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FOOD INDUSTRY TOPICS 


cently. Mr. Mott will handle the full Stange line of 

( (0S. Seasonings, Peacock Certified Food Color, and 

NDGA. Antioxidant for food processors in the area 

The retention of two emment food technologists and a res 

taurant consultant as technical advisers to The Coffee Brewing 

Institute, Ine, 120 Wall St.. New York 5, N. Y.. was announced 


by Mr. Eugene Laughery, general manager. Dr. Samuel ¢ 
Prescott, Prof. 1 Backer, and Mr Arthur W. Dana will 
assist Mr. Laughery in planning and carrying out various phases 
of the Institute’s research program 


Dr. kdward L. Kropa has joined the staff of Battelle Insti 
tute in Columbus, ©). as chief chemical consultant, Dr. Clyde 
Williams, pre sident, revealed He comes to the research center 
irom The Borden Company, New York City, where he was vice 
presidesat and technical director of the company’s chemical divi 
sion. In his new position, Dr. Kropa will serve as an adviser to 
tattelle’s varied chemical research groups. \. ale at The Bor 
den Company, he served concurrently as a consultant to the Na 
tional Research Couneil’s Advisory Committee on Quartermaster 
problems. He was employed as chemist to the head of the resins 
and plastics section of the American Cyanamid Company's Re 
search Division an Stamtord, Conn. prior to joiming Borden 
His studies at American Cyanamid in the fields of resins, syn 


thetic rubber, synthetic tibers, and plastics were the basis for 
about 100 United States patents 


Dr H. A. Trebler, director of engineering research and de 
velopment ot National Dairy Research Laboratories, Ine., Oak 
dale, Lone Island, N.Y has been granted early retirement as 
of August 1, 1953, as he wishes to return to his home at 14 Fk 
Chase St., Baltimore 2. Md... in order to be closer to his various 
interests in that city. Dr. Trebler, who has a large number ot 


Gets real beef flavor 


For your canned beef stew. take a tip from. the 
leaders. Many famous brands of beef stew are made 
with MSG to give them a rich. creal beef 
flavor. Boost your sales too with this same wholesome 
natural t. Our Technical Sers ice Department 
will be glad te help vou solve particular flax or 
problems Write today. The Huron Milling €o.. 9 
Park Place. New York City 


HURON MSG 


PURE MONOSODIUM GLUTAMATE 99 + % 
Made by the pioneers in protein derivatives 


PhCHNOLOGY 
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Biochemistry, Chemistry and Bacteriology 

Vitamin Assays 

Amino acid assays and biological evaluation 
of proteins 

Food chemistry and microbiology 

Proximate analyses and mineral determinations 

Sodium determinations 

Specific Immune Sera — Meat Identification 


Other biological, chemical, and 
microbiological services 


Write for price schedule 


WISCONSIN ALUMNI 
RESEARCH FOUNDATION 


P. O. BOX 2059 MADISON 1, WISCONSIN 
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KCHNOLOGY, NOVE 


Mi it was announced by Mr. Chas. | 
president. A 1943 graduate of th 
f Chicago, Mr 


University « Davenport, at 


kT member, has completed post gradu 
ite Courses at several culleges m the fields 
food technology, biochemistry, and 
wreanic chemistry. Prior to joining Dia 
1 nd Crystal, he was issistant to tl 


Meat 


~titute 


lirector of the Americat 


Chicag: 


EMPLOYMENT NOTICES 


WANTED: Canning Technologists, B.S. 
Degree with several years experience. Re- 
quired for technical service work. Send 
complete details training, experience, ref- 
erences, etc. Eastern location. REPLY 
BOX 296, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, II. 


FOOD RESEARCH ADMINISTRA- 
TOR. Leading institution is seeking a 
Food Scientist to head group engaged 
in long-range investigations of basic 
problems involving new methods, proc 
esses and products. Demonstrated re 
search and executive ability necessary; 
specialized knowledge of nutrition desir 
able. Prefer man in forties. Social life 
in organization and professional oppor 
tunities are excellent. REPLY BOX 301, 
Institute of Food Technologists, 176 W 
Adams Street, Chicago 3, IIl. 


MINERALIGHT Ultra-Violet Light 


For Sanitarians, Field 
Men and Inspectors 
Mineralicht is a compact port- 
able lone wave ultra-violet light 
which causes fluorescence in 
milkstone, fats, and other soil 
not readily seen by the eye 
Used like a flashlight 
110 V-AC or batteries 
available for 110 V-D¢ 
ing case optional, but necessary 
for battery operation Moderate 
cost Valuable aid to any size 
plant Indispensable in improv- 
ing sanitary standards, Write 
for literature 


Operates 
Adapter 
Carry- 


FOR DETECTING MILKSTONE, FATS AND OTHER SOILS 


improved 
Brewer's 


Brewers 
Oried Yeast 


Effective August 13, the government order set- 
ting new standards for leading varieties of bread 
and rolls, permits the use of Brewers’ Dried 
Yeast in quantity of 2 parts for each 100 parts 
of flour without being declared on the label. 


Now all five classifications of bread may be 


by 


Dried 


*The inactive dried yeast improves 
flavor and keeping qualitics, 
supplements wheat protein with 
important amino acids, and adds 
substantial amounts of natural 
Vitamin B Compiex.. 


BREWERS’ YEAST COUNCIL 
314 WN. Broadway, St. Lowis 2, Me. 


WANTED: Food 
as Sales Representative 
organization having business headquar 
ters in central New York State. Te con 
tact major concerns in meat, baking and 
fields. Keen interest in new 
sales development necessary. 
Submit qualifications in detail. All re 
plies kept confidential REPLY BOX 
300, Institute of Food Technologists, 176 
W. Adams Street, Chicago 3, II. 


Technologist to serve 
with National 


ice cream 
product 


AVAILABLE: Chemical Engineer—7', 
years experience in research, develop 
ment, and production of variety of food 
products. Desire responsible position in 
product development or production, Pre 
fer midwest. REPLY BOX 299, Insti 
tute of Food Technologists, 176 W. 
Adams Street, Chicago 3, II 


LABORATORIES 


Toxicity Studies Bio-assays 
Animal! Testing Abstracts 
Consultation 


“Dependable Ethica! Service 
Since 1922” 


LOS ANGELES 39, CALIF. 


the valuable addition of 
Yeast.* 


We will be glad to 
send you a copy of 
the Federal Register 
which gives complete 
details on this new 
Write: 


order 


le by Mr. Keith A. Fitch, execu 
pti 
to 
| 
| 
of Diamond Crystal Salt ¢ St. Clair. ; 
NEW BREAD STANDARDS 
DRIED YEAST 
) 
Wee: 
coe 
KLENZADE PRODUCTS, INC., BELOIT, WIS. 
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FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 
Philip B. Hawk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 
Research * Analyses * Consultation 


TOXICOLOGICAL 
INVESTIGATIONS 
Biological, Nutritional, Toxicological Studies 
. | 7 for the Food, Drug and Allied industries | 


48-14 33rd Street, Long Island City 1, N.Y. 


SERVICES TO THE FOOD INDUSTRIES 


@ Consultation on Food Problems 

| @ Analyses of food materiais and products 

| @ Food plant design, process examination and 
control 

@ Legal testimony and consultation on govern- 
ment regulations 

Founded 1867 
Write for bulletin ‘Scientific Quality Control 
of Foods and Beverages” 


SCHWARZ LABORATORIES, Inc. 
230 Washington St., Mount Vernon, N. Y. 


Food Development Laboratory 
8. W. ARENSON, DIRECTOR 


Proof service to the baking and potato chip 
industries. Ingredient evaluations. New 
product development. Baking, frying, 

spray drying equipment. Chemical 
and physical testing facilities. 


1403 Eutaw Place 440 West 24th Street 


WHAT'S it worth to you to get that Raleioneve 17, 044. New York. N. ¥. 
once-you-start-you-can't-stop-eating quality 
into your food products? Many of the excellent 


FOSTER D. SNELL, INC. 


RESEARCH CHEMISTS AND 


sandwich spreads now have it—not by chance, 


but by deliberate design—flavor additives ENGINEERS 
developed in the research laboratories of the Sensory Panel Technic, Formulation 
and Stability; Protective Packaging 


flavor specialist to give the extra relish and zest Inquiries invited on food research 
problems 
that help to make these quick-snack spreads so popular. Official Laboratory Association of 
If you're the producer of any food or beverage product Food Distributors, Inc 
29 West 15th ps4 York 11, N. Y. 


that seems lacking just some elusive but desirable 


flavor quality, it's more than likely 
our flavor chemists can overcome this deficiency. a inten 
Investigations - Appraisals - Reyorts 


No matter what your flavor problem, come to FRITZSCHE ... . JOHN I. THOMPSON & 
N I. THOMPSON & CO. 
A FIRST NAME IN FLAVORS SINCE 1871. ENGINEERS 
Food Ingredient & New Drug Studies 


921 17th St., N.W. Wash’ton 6, D. C. 


Laboratory Division: Bellefonte, Pa. 
PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N. Y. 


BRANCH OFFICES avd “STOCKS: Atlanta, Georgia, Boston, Massachusetts, * Chicago, Ulinois, Cincinnati, 
Obie, Cleveland, Obie, Los Angeles, California, Philadelphia, Pennsylvania, San Francisco, California, 
Louis, Missouri, “Toronto, Canada and * Mexico, D. F. FACTORY: Clifton, N. J. 


ANIMAL TESTS 


LaWall & Harrisson 


Chemists Div. F, 1921 Walnut St., Philadelphia 3, Pa 
Pharmacologisis ANALYSES CONSULTATION RESEARCH 
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hermetically sealed Fl 


Droplets of fresh, 


sealed from the atmosphere \ 
film... SEALVA powderex 


to the usual spoiling anc 
in other flavors whe: 
shelf-life. SEALVA 


flavor, completely 
n edible protective 
ors are not subject 
xidation occurring 


xposed to extended 


flavors have a wide 


application in all branches of the food industry 


where lasting strength an 


VAN AMERINGEN-HMAEGLER, IMC. 


521 WEST 57th STREET, NEW YORK 19, WN. Y. 


SEALVA flavors are ¢ 
strawberry, raspb 


lemon, 


Samples will be forwa: 


quality are desirable, 
resently available in 


rry, cherry, orange, 


ne and peppermint, 
ded at your request, 
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ince they tasted the first Cherry Flavor, 
Back there in 100 A. D. rT = 
Likely none’s tasted finer than Norda; 


——e Norda’s what Cherry Flavor should be. 


Norda Cherry Flavor belongs to a famous family 


of flavors. All Norda Flavors are fine. 


They have to be quality flavors. They must meet Norda 
standards. Norda skills are responsible for them. 


For instance, you will notice, in Norda Cherry Flavor— 
both genuine and imitation—how true-to-taste 

the Cherry is, what a rich, concentrated body it 

has, how wonderfully it duplicates the character of 

the fresh fruit itself. It makes most appealing products. 


Norda Flavors are economical. Use them to improve Nov da 


your products and increase your profits. Send ESSENTIAL OIL AND CHEMICAL COMPANY, INC. 
for generous free samples today. 601 West 26th Street, New York 1, N. Y. 


Use “A Favorite to Flavor It? .. A Norda Flavor 


CHICAGO ¢ LOS ANGELES © SAN FRANCISCO @ ST. PAUL © DALLAS * MONTREAL © TORONT ° + 
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